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METHOD AND APPARATUS FOR
INTERWORKING BETWEEN ELECTRONIC
DEVICES

CROSS-REFERENCE TO RELATED
APPLICATION(S) AND CLAIM OF PRIORITY

The present application 1s related to and claims priority
under 35 U.S.C. § 119(a) to a Korean Patent Application
Serial No. 10-2016-0090668, which was filed in the Korean
Intellectual Property Oflice on Jul. 18, 2016, the entire
content of which 1s hereby incorporated by reference.

TECHNICAL FIELD

Various embodiments of the present disclosure teach a
method and apparatus capable of enhancing the usability of
an electronic device through interworking between the elec-
tronic devices.

BACKGROUND

With the recent growth of digital technologies, various
types of electronic devices such as mobile communication
terminals, smart phones, tablet personal computers (PCs),
notebook computers, wearable devices, digital cameras,
personal computers (PCs) or the like are being widely used.

The recent trend 1s that connection between electronic
devices employs cable-less wireless connection in place of
cable connection. Also, even 1n the case of electronic device
charging, cable charging 1s being replaced with wireless
charging. For example, in the case of a cable connection
scheme, when an electronic device, a docking station, and an
external device are all cable-connected with one another, 1t
can cause limitations 1n connectivity, mobility or operability.
Accordingly to this, wireless connection between the
devices can provide a convenience of connection between
the devices, and can provide a convenience of movement or
operation of the devices.

SUMMARY

To address the above-discussed deficiencies, 1t 1s a pri-
mary object to provide method and apparatus for interwork-
ing between electronic devices. Recently, a demand {for
broadband and ultra high speed of information 1s increasing.
Accordingly, attention 1s being paid to a frequency band
(e.g., a band of 60 giga hertz (GHz)) for high speed close
proximity communication of a wireless connection scheme.
However, 1n a case of wireless connection between devices
using the high speed close proximity communication, sys-
tematic process execution can be dithcult due to a limitation
of an eflective operation distance (e.g., 1 centimeter (cm) to
10 cm). For example, when a user performs another action
(c.g., telephony, a message, a game, etc.) in course of
performing data communication 1 connection of devices,
the devices may easily get out of the eflective operation
distance, causing a problem of disconnecting the data com-
munication.

Various exemplary embodiments disclose a method and
apparatus capable of enhancing the usability of the elec-
tronic device by smoothly providing mterworking among a
plurality of electronic devices.

Various exemplary embodiments disclose a method and
apparatus connecting an electronic device, a docking station,
and an external device, and adaptively changing data com-
munication on the basis of a connection state of the elec-
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tronic device with the docking station and performing the
changed data communication.

Various exemplary embodiments disclose a method and
apparatus distinguishing external devices to which an elec-
tronic device 1s connected through a docking station and, at
occurrence of a new process 1n course of the progress of the
existing process, automatically changing data communica-
tion for the external device 1n accordance with a connection
state of high speed close proximity communication with the
docking station and processing a multiple process.

Various exemplary embodiments disclose a method and
apparatus of, 1n case where an electronic device 1s connected
to a docking station and thereaiter a new process occurs by
the electronic device, seamlessly processing the existing
process and the new process.

An electronic device according to various exemplary
embodiments may include a 1st wireless communication
interface configured to perform 1st wireless communication
with another electronic device, a 2nd wireless communica-
tion interface configured to perform 2nd wireless commu-
nication with another electronic device, and a processor
operatively coupled with the 1st wireless communication
interface and the 2nd wireless communication interface. The
processor may be configured to connect with another elec-
tronic device by the 1st wireless communication, using the
1st wireless communication interface, execute a 1st process
with another electronic device on the basis of the 1st
wireless communication, sense a 2nd process during the
execution of the 1st process, allocate a resource for process-
ing the 1st process and the 2nd process, 1n accordance with
a corresponding profile, and process at least one process
among the 1st process or the 2nd process on the basis of the
allocated resource.

A method for operating 1n an electronic device according
to various exemplary embodiments may include connecting
with another electronic device by 1st wireless communica-
tion, using a 1st wireless communication interface, execut-
ing a 1st process with another electronic device on the basis
of the 1st wireless communication, sensing a 2nd process
during the execution of the 1st process, allocating a resource
for processing the 1st process and the 2nd process, 1n
accordance with a corresponding profile, and processing at
least one process among the 1st process or the 2nd process
on the basis of the allocated resource.

To fix the above drawbacks, various exemplary embodi-
ments of the present disclosure can include a computer-
readable recording medium recording a program for execut-
ing the above method 1n a processor.

Before undertaking the DETAILED DESCRIPTION
below, 1t may be advantageous to set forth definitions of
certain words and phrases used throughout this patent docu-
ment: the terms “include” and “comprise,” as well as deriva-
tives thereof, mean inclusion without limitation; the term
“or,” 1s 1nclusive, meaning and/or; the phrases “associated
with” and “associated therewith,” as well as derivatives
thereof, may mean to include, be included within, 1ntercon-
nect with, contain, be contained within, connect to or with,
couple to or with, be communicable with, cooperate with,
interleave, juxtapose, be proximate to, be bound to or with,
have, have a property of, or the like; and the term *““control-
ler” means any device, system or part thereof that controls
at least one operation, such a device may be implemented 1n
hardware, firmware or software, or some combination of at
least two of the same. It should be noted that the function-
ality associated with any particular controller may be cen-
tralized or distributed, whether locally or remotely. Defini-
tions for certain words and phrases are provided throughout
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this patent document, those of ordinary skill in the art should
understand that 1n many, 1f not most instances, such defini-

tions apply to prior, as well as future uses of such defined
words and phrases.

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the present disclo-
sure and 1ts advantages, reference 1s now made to the
tollowing description taken in conjunction with the accom-
panying drawings, in which like reference numerals repre-
sent like parts:

FIG. 1 illustrates a diagram of a network environment
including an electronic device according to various exems-
plary embodiments of the present disclosure.

FIG. 2 1llustrates a block diagram of a construction of an
clectronic device according to various exemplary embodi-
ments ol the present disclosure.

FIG. 3 illustrates a block diagram of a program module
according to various exemplary embodiments of the present
disclosure.

FIG. 4 1llustrates a schematic diagram of a system envi-
ronment according to various exemplary embodiments of
the present disclosure.

FI1G. 35 1llustrates a diagram of constructions of devices in
a system according to various exemplary embodiments of
the present disclosure.

FIG. 6A 1illustrates a flowchart of an operation of an
clectronic device 1n a system in which the electronic device,
a docking station, and an external device are connected with
one another according to various exemplary embodiments of
the present disclosure.

FIG. 6B illustrates a flowchart of a method of performing
a multiple process 1 an electronic device according to
various exemplary embodiments of the present disclosure.

FIG. 7 and FIG. 8 illustrate diagrams of a profile accord-
ing to various exemplary embodiments of the present dis-
closure.

FI1G. 9 1llustrates a flowchart of a method for operating in
an electronic device according to various exemplary
embodiments of the present disclosure.

FIG. 10 1llustrates a flowchart of a method for outputting,
a notification of an interrupt in an electronic device accord-
ing to various exemplary embodiments of the present dis-
closure.

FI1G. 11 illustrates a flowchart of a method for notification
at process occurrence 1n an electronic device according to
various exemplary embodiments of the present disclosure.

FIG. 12 and FIG. 13 illustrate diagrams of a method for
notification at process occurrence i an electronic device
according to various exemplary embodiments of the present
disclosure.

FI1G. 14 illustrates a flowchart of a method for executing
a process 1 an electronic device according to various
exemplary embodiments of the present disclosure.

FIG. 15 illustrates a flowchart of a method for executing
a process 1 an electronic device according to various
exemplary embodiments of the present disclosure.

FIG. 16 illustrates a flowchart of allocating a resource in
an electronic device according to various exemplary
embodiments of the present disclosure.

FI1G. 17 illustrates a diagram of allocating a resource 1n an
clectronic device according to various exemplary embodi-
ments ol the present disclosure.

FI1G. 18 illustrates a diagram of allocating a resource in a
system according to various exemplary embodiments of the
present disclosure.
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FIG. 19 1llustrates a diagram of allocating a resource 1n an
clectronic device according to various exemplary embodi-
ments of the present disclosure.

FIG. 20 1llustrates a diagram of processing in a system
according to various exemplary embodiments of the present
disclosure.

FIG. 21 illustrates a diagram of a profile for processing in
an electronic device according to various exemplary
embodiments of the present disclosure.

FIG. 22 illustrates a diagram of processing 1n a system
according to various exemplary embodiments of the present
disclosure.

FIG. 23 illustrates a diagram of processing 1n a system
according to various exemplary embodiments of the present
disclosure.

FIG. 24 illustrates a diagram of a profile for processing in
a system according to various exemplary embodiments of
the present disclosure.

FIG. 25 illustrates a flowchart of processing in an elec-
tronic device according to various exemplary embodiments
of the present disclosure.

FIG. 26 illustrates a flowchart of processing 1n an elec-
tronic device according to various exemplary embodiments
of the present disclosure.

FIG. 27 illustrates a flowchart of processing 1n an elec-

tronic device according to various exemplary embodiments
of the present disclosure.

DETAILED DESCRIPTION

FIGS. 1 through 27, discussed below, and the various
embodiments used to describe the principles of the present
disclosure 1n this patent document are by way of illustration
only and should not be construed 1n any way to limit the
scope of the disclosure. Those skilled 1n the art will under-
stand that the principles of the present disclosure may be
implemented 1n any suitably arranged system or device.
The terms “A or B” or “at least one of A or/and B used
in the present disclosure include all possible combinations of
the 1tems enumerated therewith. The terms such as “first”
and “second” may be used 1n embodiments of the present
disclosure to mark/identify/label various elements regard-
less of the order and/or importance of the elements, and do
not limit the marked/identified/labelled elements 1n any way.
These terms are used to distinguish one element from
another. It will be understood that, when an element (e.g., a
first element) 1s mentioned as being “operatively or com-
municatively coupled with/to” or “connected to” another
clement (e.g., a second element), the element may be
directly coupled or connected to another element, or there
may be an intervening element (e.g., a third element)
between the element and another element.

The term “configured (or set) to . . . ” used in the
embodiments may be interchangeably used with the terms
“suitable for . . . ,” “having the capacity to . . . ,” “adapted
to...,” “madeto...,” “capable of . ..,” or “designed to”
depending on the situation. The term “configured (or set)
to . . .7 does not necessarily mean “specifically designed
to ... 7 1n a hardware level. Instead, 1n a certain situation,
the term “‘a device configured to . . . ” may refer to a situation
in which “the device being capable of . . . ” with another
device or parts. For example, “a processor configured (set)
to perform A, B, and C” may refer, for example, to a
dedicated processor (e.g., an embedded processor) for per-
forming a corresponding operation, or a generic-purpose
processor (e.g., a central processing umt (CPU) or an
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application processor (AP)) for performing corresponding
operations by executing one or more soltware programs
stored 1n a memory device.

The term “‘connected” or “connection” shall also be
understood to include a temporary sharing or association of
transmission channels, including radio frequency channels,
to provide for the transmission of mnformation between two
points. The term “wireless connection” shall be understood
to include a temporary sharing or association of radio
frequency channels to provide for the transmission of infor-
mation between two points.

Electronic devices can include communication circuits
that are capable of wireless communication over a variety of
different frequency bands (e.g., a first wireless communica-
tion and a second wireless communication). Lower 1fre-
quency bands are usually associated with higher ranges but
lower bit rates. High frequency bands can allow for higher
data rates, but have lower ranges. For example, WikFi
(802.11ac) commonly operates 1n the 2.4/5 GHz frequency
band, has a range of as high as 250 m/825 1t and a data rate
of as high as 433 Mbps, while WiGig (802.11ad) operates 1n
the 60 GHz band, has a data rate as high as 4.6 Gbps, but
with a range of only 10-30 m/30-100 ft which cannot
penetrate walls.

Development of various proximity services utilizing low-
power discovery technology using short-range communica-
tion technology 1s ongoing. Low-power and proximity-
based advertisement services using Bluetooth low energy
(BLE) beacons are a representative example of such tech-
nology.

An electronic device according to various embodiments
of the present disclosure may include at least one of, for
example, a smart phone, a tablet personal computer (PC), a
mobile phone, a video phone, an electronic book reader
(e-book reader), a desktop PC, a laptop PC, a netbook
computer, a workstation, a server, a personal digital assistant
(PDA), a portable multimedia player (PMP), a MPEG-1
audio layer-3 (MP3) player, a mobile medical device, a
camera, and a wearable device, or the like, but 1s not limited
thereto. According to various embodiments, the wearable
device may include at least one of an accessory type (e.g.,
a watch, a ring, a bracelet, an anklet, a necklace, a glasses,
a contact lens, or a head-mounted device (HMD)), a fabric
or clothing integrated type (e.g., an electronic clothing), a
body-mounted type (e.g., a skin pad, or tattoo), and a
bio-implantable type (e.g., an implantable circuit), or the
like, but 1s not limited thereto.

According to some embodiments, the electronic device
may be a home appliance. The home appliance may include
at least one of, for example, a television, a digital video disk
(DVD) player, an audio, a refrigerator, an air conditioner, a
vacuum cleaner, an oven, a microwave oven, a washing,
machine, an air cleaner, a set-top box, a home automation
control panel, a security control panel, a TV box (e.g.,
Samsung HomeSync™, Apple TV™, or Google TVT™), a
game console (e.g., Xbox™ and PlayStation™), an elec-
tronic dictionary, an electronic key, a camcorder, and an
clectronic photo frame, or the like, but 1s not limited thereto.

According to another embodiment, the electronic device
may include at least one of various medical devices (e.g.,
various portable medical measuring devices (a blood glu-
cose monitoring device, a heart rate monitoring device, a
blood pressure measuring device, a body temperature mea-
suring device, etc.), a magnetic resonance angiography
(MRA), a magnetic resonance imaging (MRI), a computed
tomography (CT) machine, and an ultrasonic machine), a
navigation device, a global positioning system (GPS)
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receiver, an event data recorder (EDR), a thght data recorder
(FDR), a vehicle infotainment devices, an electronic devices
for a ship (e.g., a navigation device for a ship, and a
gyro-compass), avionics, security devices, an automotive
head unait, a robot for home or industry, an automatic teller’s
machine (ATM) 1n banks, point of sales (POS) 1n a shop, or
internet device of things (e.g., a light bulb, various sensors,
clectric or gas meter, a sprinkler device, a fire alarm, a
thermostat, a streetlamp, a toaster, a sporting goods, a hot
water tank, a heater, a boiler, etc.), or the like, but 1s not
limited thereto.

According to some embodiments, the electronic device
may include at least one of a part of furniture or a building/
structure, an electronic board, an electronic signature receiv-
ing device, a projector, and various kinds of measuring
instruments (e.g., a water meter, an electric meter, a gas
meter, and a radio wave meter), or the like, but 1s not limited
thereto. The electronic device according to various embodi-
ments of the present disclosure may be a combination of one
or more ol the atorementioned various devices. The elec-
tronic device according to some embodiments of the present
disclosure may be a flexible device. Further, the electronic
device according to an embodiment of the present disclosure
1s not limited to the aforementioned devices, and may
include a new electronic device according to the develop-
ment of technology.

Hereinafter, an electronic device according to various
embodiments will be described with reference to the accom-
panying drawings. As used herein, the term “user” may
indicate a person who uses an electronic device or a device
(e.g., an artificial intelligence electronic device) that uses an
clectronic device.

FIG. 1 illustrates a network environment including an
clectronic device according to various embodiments of the
present disclosure.

An electronic device 101 within a network environment
100, according to various embodiments, will be described
with reference to FIG. 1. The electronic device 101 may
include a bus 110, a processor 120, a memory 130, an
input/output intertace 1350, a display 160, and a communi-
cation interface 170. According to an embodiment of the
present disclosure, the electronic device 101 may omit at
least one of the above components or may further include
other components.

The electronic device 101 can establish a wireless con-
nection with the external electronic device 102 using a first
frequency band. When it 1s possible for the electronic device
101 to establish a wireless connection with the external
clectronic device 102 using a second frequency band, the
clectronic device 101 and the external electronic device may
perform data communication using the second frequency
band. However, when it 1s not possible to establish a
connection with the at least one external electronic device
using the second frequency band, the electronic device 101
can perform data communication with the external device
102 using the first frequency band.

According to certain embodiments, the communication
interface 170 can comprise a first communication circuit
configured to perform wireless communication with the
external electronic device 102 using a first frequency band,
and a second communication circuit configured to perform
wireless communication with the external electronic device
102 using a second frequency band.

The bus 110 may include, for example, a circuit which
interconnects the components 110 to 170 and delivers a
communication (e.g., a control message and/or data)
between the components 110 to 170.
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The processor 120 may include one or more of a central
processing unit (CPU), an application processor (AP), and a
communication processor (CP). The processor 120 may
carry out, for example, calculation or data processing relat-
ing to control and/or communication of at least one other
component of the electronic device 101. A processing (or
controlling) operation of the processor 120 according to
various exemplary embodiments will be described below in
detail with reference to the accompanying drawings.

The memory 130 may include a volatile memory and/or
a non-volatile memory. The memory 130 may store, for
example, commands or data relevant to at least one other
component of the electronic device 101. According to an
embodiment of the present disclosure, the memory 130 may
store software and/or a program 140. The program 140 may
include, for example, a kernel 141, middleware 143, an
application programming interface (API) 145, and/or appli-
cation programs (or “applications”) 147. At least some of the
kernel 141, the middleware 143, and the API 145 may be
referred to as an operating system (OS).

The memory 130 may store one or more programs which
are executed by the processor 120 and may perform a
function of temporarily storing iputted/outputted data.
According to various exemplary embodiments, the memory
130 may serve to store acquired data, and may store data
acquired 1n real time 1n a temporary storage device and may
store data determined as being stored in a storage device
which can store for a long time. The memory 130 may
include a computer-readable recording medium having a
program recorded thereon, for executing methods according
various exemplary embodiments 1n the processor 120.

The kernel 141 may control or manage system resources
(e.g., the bus 110, the processor 120, or the memory 130)
used for performing an operation or function implemented in
the other programs (e.g., the middleware 143, the API 145,
or the application programs 147). Furthermore, the kernel
141 may provide an interface through which the middleware
143, the API 1435, or the application programs 147 may
access the individual components of the electronic device
101 to control or manage the system resources.

The middleware 143, for example, may serve as an
intermediary for allowing the API 1435 or the application
programs 147 to communicate with the kernel 141 to
exchange data.

Also, the middleware 143 may process one or more task
requests recerved from the application programs 147 accord-
ing to priorities thereot. For example, the middleware 143
may assign priorities for using the system resources (e.g., the
bus 110, the processor 120, the memory 130, or the like) of
the electronic device 101, to at least one of the application
programs 147. For example, the middleware 143 may per-
form scheduling or loading balancing on the one or more
task requests by processing the one or more task requests
according to the priorities assigned thereto.

The API 145 1s an iterface through which the applica-
tions 147 control functions provided from the kernel 141 or
the middleware 143, and may include, for example, at least
one interface or function (e.g., mstruction) for file control,
window control, 1mage processing, character control, and
the like.

The mput/output interface 150, for example, may function
as an interface that may transier commands or data nput
from a user or another external device to the other element(s)
of the electronic device 101. Furthermore, the input/output
interface 150 may output the commands or data received
from the other element(s) of the electronic device 101 to the
user or another external device. For example, the mmput/
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output interface 150 may include a wire/wireless headphone
port, an external charger port, a wire/wireless data port, a
memory card port, an audio input/output port, a video
input/output port, an earphone port, or the like.

Examples of the display 160 may include a liquid crystal
display (LCD), a lhight-emitting diode (LED) display, an
organic light-emitting diode (OLED) display, a micro electro
mechanical systems (MEMS) display, and an electronic
paper display, or the like, but 1s not limited thereto. The
display 160 may display, for example, various types of
contents (e.g., text, images, videos, 1cons, or symbols) to
users. The display 160 may include a touch screen, and may
receive, for example, a touch, gesture, proximity, or hover-
ing input using an electronic pen or a user’s body part.

The display 160 may show a visual output to the user, for
example. The visual output may be displayed in the form of
a text, a graphic, or a video or a combination thereof. The
display 160 may display (output) a variety of information
processed 1n the electronic device. For example, the display
160 may display a user interface (UI) or a graphic user
interface (GUI) related to the use of the electronic device.

The communication interface 170 may establish commu-
nication, for example, between the electronic device 101 and
an external device (e.g., a first external electronic device
102, a second external electronic device 104, or a server
106). For example, the communication interface 170 may be
connected to a network 162 through wireless or wired
communication, and may communicate with an external
device (e.g., the second external electronic device 104 or the
server 106).

The wireless communication may use at least one of, for
example, long term evolution (LTE), LTE-advance (LTE-A),
code division multiple access (CDMA), wideband CDMA
(WCDMA), universal mobile telecommunications system
(UMTS), wireless broadband (WiBro), and global system
for mobile communications (GSM), as a cellular communi-
cation protocol.

According to one embodiment, the wireless communica-
tion may include, for example, at least one of wireless
fidelity (WiF1), light fidelity (L1F1), wireless gigabit alliance
(Wi1(G1g), Bluetooth, Bluetooth low energy (BLE), Zigbee,
near field communication (NFC), magnetic secure transmis-
sion, radio frequency (RF), or a body area network (BAN).

According to one embodiment, the wireless communica-
tion may include a global navigation satellite system
(GNSS). For example, the GNSS may be a global position-
ing system (GPS), a global navigation satellite system
(Glonass), a Beidou navigation satellite system (hereinafter,
referred to as “Beidou”), Galileo, or the European global
satellite-based navigation system. Hereinafter, the “GPS”
and the “GNSS” may be used interchangeably. The wire
communication may include, for example, at least one of a
umversal serial bus (USB), a high defimition multimedia
interface (HDMI), a recommended standard 232 (RS-232),
power line communication, or a plain old telephone service
(POTS).

The network 162 may include at least one of a telecom-
munication network such as a computer network (e.g., a
LAN or a WAN), the Internet, and a telephone network.

Each of the first external device 102 and second external
clectronic device 104 may be of a type identical to or
different from that of the electronic device 101. According
to an embodiment of the present disclosure, the server 106
may include a group of one or more servers. According to
various embodiments of the present disclosure, all or some
ol the operations performed 1n the electronic device 101 may
be executed 1n another electronic device or a plurality of
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clectronic devices (e.g., the electronic devices 102 and 104
or the server 106). According to an embodiment of the
present disclosure, when the electronic device 101 has to
perform some functions or services automatically or in
response to a request, the electronic device 101 may request
another device (e.g., the electronic device 102 or 104 or the
server 106) to execute at least some functions relating
thereto 1instead of or 1 addition to autonomously performing,
the functions or services. Another electronic device (e.g., the
clectronic device 102 or 104, or the server 106) may execute
the requested functions or the additional functions, and may
deliver a result of the execution to the electronic device 101.
The electronic device 101 may process the received result as
it 1s or additionally, and may provide the requested functions
or services. To this end, for example, cloud computing,
distributed computing, or client-server computing technolo-
gies may be used.

The server 106 may include, for example, at least one of
a certification server, an integration server, a provider server
(or a mobile network operator server), a content server, an
Internet server, a cloud server, or the like.

FI1G. 2 illustrates a block diagram of an electronic device
according to various embodiments of the present disclosure.

The electronic device 201 may include, for example, all or
a part of the electronic device 101 shown in FIG. 1. The
electronic device 201 may include one or more processors
210 (e.g., application processors (AP)), a communication
interface 220, a subscriber 1identification module (SIM) 224,
a memory 230, a sensor 240, an input device 250, a display
260, an 1nterface 270, an audio 280, a camera 291, a power
management 295, a battery 296, an indicator 297, and a
motor 298.

The processor 210 may control a plurality of hardware or
soltware components connected to the processor 210 by
driving an operating system or an application program, and
perform processing of various pieces of data and calcula-
tions. The processor 210 may be embodied as, for example,
a system on chip (SoC). According to an embodiment of the
present disclosure, the processor 210 may further include a
graphic processing umt (GPU) and/or an image signal
processor. The processor 210 may include at least some
(e.g., a cellular interface 221) of the components illustrated
in FIG. 2. The processor 210 may load, into a volatile
memory, commands or data received from at least one (e.g.,
a non-volatile memory) of the other components and may
process the loaded commands or data, and may store various
data in a non-volatile memory. A processing (or controlling)
operation ol the processor 210 according to various exems-
plary embodiments will be described 1n detail with reference
to the accompanying drawings.

The communication iterface 220 may have a configura-
tion equal or similar to that of the communication interface
170 of FIG. 1. The communication interface 220 may
include, for example, a cellular intertace 221, a WikF1 inter-
tace 223, a BT mterface 225, a GNSS interface 227 (e.g., a
GPS 1interface 227, a Glonass interface, a Beidou interface,
or a Galileo interface), an NFC interface 228, and a radio
frequency (RF) module 229. Although not shown, the com-
munication interface 220 may further include a WiGig
module (not shown), for example. According to one embodi-
ment, the WiF1 interface 223 and the WiGig module (not
shown) may be integrated into a single chip.

The cellular interface 221, for example, may provide a
voice call, a video call, a text message service, or an Internet
service through a communication network. According to an
embodiment of the present disclosure, the cellular interface
221 may distinguish and authenticate the electronic device
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201 1n a communication network using the subscriber 1den-
tification module 224 (e.g., the SIM card). According to an
embodiment of the present disclosure, the cellular interface
221 may perform at least some of the functions that the AP
210 may provide. According to an embodiment of the
present disclosure, the cellular mterface 221 may include a
communication processor (CP). According to an exemplary

embodiment, at least some (e.g., two or more) of the cellular
interface 221, the WiF1 interface 223, the Bluetooth module
2235, the GNSS mterface 227, or the NFC interface 228 may
be included 1n a single integrated chip (IC) or an IC package.

The RF 229, for example, may transmit/recetve a com-
munication signal (e.g., an RF signal). The RF 229 may
include, for example, a transceiver, a power amplifier mod-
ule (PAM), a frequency filter, a low noise amplifier (LNA),
and an antenna. According to another embodiment of the
present disclosure, at least one of the cellular interface 221,
the WikF1 interface 223, the BT interface 225, the GNSS
interface 227, and the NFC interface 228 may transmit/
receive an RF signal through a separate RF.

For example, the WikF1 interface 223 may indicate a
module for wirelessly accessing the Internet and establishing
a wireless LAN link with other external devices (e.g.,
another electronic device 102 or the server 106). The WiFi
interface 223 may be embedded in the electronic device 201
or may be provided outside the electronic device 201. The
wireless Internet technology may use WiF1, WiGig, Wibro,
world interoperability for microwave access (WiMax), high
speed downlink packet access (HSPDA), millimeter Wave
(mmWave), or the like. The WiF1 interface 223 may inter-
work with another external device (e.g., another electronic
device 104 or the like) connected with the electronic device
via a network (e.g., a wireless Internet network) (e.g., the
network 162) to transmit various data of the electronic
device to the outside or receive data from the outside. The
WiF1 mterface 223 may always maintain an on-state or may
be turned on/ofl according to settings of the electronic
device or a user input.

The Bluetooth module 2235 and the NFC interface 228
may indicate, for example, short-range communication
interfaces for performing short range communication. The
short-range communication technology may use Bluetooth,
BLE, radio frequency identification (RFID), infrared data
association (IrDA), ultra wideband (UWB), Zigbee, or NFC.
The short-range communication interface may interwork
with another external device (e.g., another electronic device
102) connected with the electronic device via a network
(e.g., a short-range communication network) to transmit
various data of the electronic device to the external device
or recerve data therefrom. The short-range communication
interface may always maintain an on-state or may be turned
on/ofl according to settings of the electronic device or a user
input.

The subscriber identification module 224 may 1nclude, for
example, a card including a subscriber identity module
and/or an embedded SIM, and may contain unique 1denti-
fication information (e.g., an integrated circuit card identifier
(ICCID)) or subscriber information (e.g., an international
mobile subscriber 1dentity (IMSI)).

The memory 230 (e.g., the memory 130) may include, for
example, an embedded memory 232 and/or an external
memory 234. The embedded memory 232 may include at
least one of a volatile memory (e.g., a dynamic random

access memory (DRAM), a static RAM (SRAM), a syn-
chronous dynamic RAM (SDRAM), and the like) and a
non-volatile memory (e.g., a one time programmable read

only memory (OTPROM), a programmable ROM (PROM),
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an erasable and programmable ROM (EPROM), an electri-
cally erasable and programmable ROM (EEPROM), a mask

ROM, a flash ROM, a flash memory (e.g., a NAND flash
memory or a NOR tflash memory), a hard disc drive, a solid
state drive (SSD), and the like).

The external memory 234 may further include a flash
drive, for example, a compact flash (CF), a secure digital
(SD), a micro secure digital (Micro-SD), a min1 secure
digital (Mini-SD), an extreme digital (xD), a mult1 media
card (MMC), a memory stick, or the like. The external
memory 234 may be functionally and/or physically con-
nected to the electronic device 201 through various inter-
faces.

The sensor 240, for example, may measure a physical
quantity or detect an operation state of the electronic device
201, and may convert the measured or detected information
into an electrical signal. The sensor 240 may include, for
example, at least one of a gesture sensor 240A, a gyro sensor
2408, an atmospheric pressure sensor (barometer) 240C, a
magnetic sensor 240D, an acceleration sensor 240E, a grip
sensor 240F, a proximity sensor 240G, a color sensor 240H
(e.g., red, green, and blue (RGB) sensor), a biometric sensor
(medical sensor) 2401, a temperature/humidity sensor 2401,
an 1lluminance sensor 240K, and a ultra violet (UV) sensor
240M. Additionally or alternatively, the sensor 240 may
include, for example, an E-nose sensor, an electromyogra-
phy (EMG) sensor, an electroencephalogram (EEG) sensor,
an electrocardiogram (ECGQG) sensor, an Infrared (IR) sensor,
an 1r1s scan sensor, and/or a finger scan sensor. The sensor
240 may further include a control circuit for controlling one
or more sensors included therein. According to an embodi-
ment of the present disclosure, the electronic device 201
may further include a processor configured to control the
sensor 240, as a part of the processor 210 or separately from
the processor 210, and may control the sensor 240 while the
processor 210 1s 1n a sleep state.

The mput device 250 may include, for example, and
without limitation, a touch panel 252, a (digital) pen sensor
254, a key 256, or an ultrasonic input device 258. The touch
panel 252 may use, for example, at least one of a capacitive
type, a resistive type, an inifrared type, and an ultrasonic
type. The touch panel 252 may further include a control
circuit. The touch panel 252 may further include a tactile
layer, and provide a tactile reaction to the user.

The (digital) pen sensor 254 may include, for example, a
recognition sheet which 1s a part of the touch panel or 1s
separated from the touch panel. The key 256 may include,
for example, a physical button, an optical key or a keypad.
The ultrasonic input device 258 may detect, through a
microphone (e.g., the microphone 288), ultrasonic waves
generated by an input tool, and 1dentily data corresponding
to the detected ultrasonic waves.

The display 260 (e.g., the display 160) may include a
panel 262, a hologram device 264, or a projector 266, and/or
a control circuit for controlling the aforementioned devices.

The panel 262 may be implemented to be, for example,
flexible, transparent, or wearable. The panel 262 may be
embodied as a single module with the touch panel 252.
According to one embodiment, the panel 262 may include a
pressure sensor (or a force sensor) for measuring an intensity
of pressure on a user’s touch. The pressure sensor may be
integrated into an mtegral type with the touch panel 252 or
may be implemented as one or more sensors separate from
the touch panel 252.

The hologram device 264 may show a three dimensional
(3D) image 1n the air by using an interference of light. The
projector 266 may project light onto a screen to display an
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image. The screen may be located, for example, 1n the
interior of or on the exterior of the electronmic device 201.
According to an embodiment of the present disclosure, the
display 260 may further include a control circuit for con-
trolling the panel 262, the hologram device 264, or the
projector 266.

The interface 270 may include, for example, and without
limitation, a high-definition multimedia interface (HDMI)
272, a universal serial bus (USB) 274, an optical interface
276, or a D-submimiature (D-sub) 278. The interface 270
may be included in, for example, the communication inter-
face 170 1llustrated 1n FIG. 1. Additionally or alternatively,
the iterface 270 may include, for example, a mobile high-
definition link (MHL) interface, a secure digital (SD) card/
multi-media card (MMC) interface, or an inifrared data
association (IrDA) standard interface.

The audio 280, for example, may bilaterally convert a
sound and an electrical signal. At least some components of
the audio 280 may be included 1n, for example, the nput/
output interface 150 1llustrated 1n FIG. 1. The audio 280 may
process voice information mput or output through, for
example, a speaker 282, a receiver 284, carphones 286, or
the microphone 288.

The audio 280 may transmit an audio signal recerved from
the processor 210 to an output device (e.g., the speaker 282,
the receiver 284, or the earphone 286), and may transmit an
audio signal like a voice which 1s recerved from an 1nput
device (e.g., the microphone 288) to the processor 210. The
audio 280 may convert voice/audio data into an audible
sound and output the audible sound through the output
device under the control of the processor 210, and may
convert an audio signal like a voice received from the mput
device mto a digital signal and transmit the digital signal to
the processor 210.

The speaker 282 or the receiver 284 may output audio
data which 1s received from the communication interface
220 or stored in the memory 230. The speaker 282 or the
receiver 284 may output an audio signal related to various
operations (functions) performed in the electronic device.

The microphone 288 may recerve an external audio signal
and may process the audio signal into electric voice data.
The microphone 288 may implement various noise reduc-
tion algorithms for removing a noise occurring in the
process of receiving an external audio signal. The micro-
phone 288 may serve to mput an audio streaming such as a
voice command or the like.

The camera 291 1s, for example, a device which may
photograph a still 1image and a video. According to an
embodiment of the present disclosure, the camera 291 may
include one or more image sensors (e.g., a front sensor or a
back sensor), a lens, an 1mage signal processor (ISP) or a
flash (e.g., LED or xenon lamp).

The power management 295 may manage, for example,
power of the electronic device 201. According to an embodi-
ment of the present disclosure, the power management 295
may 1nclude a power management integrated -circuit
(PMIC), a charger Integrated Circuit (IC), or a battery or fuel
gauge. The PMIC may use a wired and/or wireless charging
method. Examples of the wireless charging method may
include, for example, a magnetic resonance method, a mag-
netic induction method, an electromagnetic wave method,
and the like. Additional circuits (e.g., a coil loop, a reso-
nance circuit, a rectifier, etc.) for wireless charging may be
further included. The battery gauge may measure, for
example, a residual quantity of the battery 296, and a
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voltage, a current, or a temperature while charging. The
battery 296 may include, for example, a rechargeable battery
and/or a solar battery.

The indicator 297 may display a particular state (e.g., a
booting state, a message state, a charging state, or the like)
of the electromic device 201 or a part (e.g., the processor
210) of the electronic device 201. The motor 298 may
convert an electrical signal into a mechanical vibration, and
may generate a vibration, a haptic eflect, or the like.

Although not illustrated, the electronic device 201 may
include a processing device (e.g., a GPU) for supporting a
mobile TV. The processing device for supporting a mobile
TV may process, for example, media data according to a
certain standard such as digital multimedia broadcasting
(DMB), digital video broadcasting (DVB), or mediaFLO™,

Each of the above-described component elements of
hardware according to the present disclosure may be con-
figured with one or more components, and the names of the
corresponding component elements may vary based on the
type of electronic device. In various embodiments, the
clectronic device may include at least one of the above-
described elements. Some of the above-described elements
may be omitted from the electronic device, or the electronic
device may further include additional elements. Also, some
of the hardware components according to various embodi-
ments may be combined into one entity, which may perform
functions 1dentical to those of the relevant components
before the combination.

FIG. 3 illustrates a block diagram of a program module
according to various embodiments of the present disclosure.

According to an embodiment of the present disclosure,
the program module 310 (e.g., the program 140) may
include an operating system (OS) for controlling resources
related to the electronic device (e.g., the electronic device
101) and/or various applications (e.g., the application pro-
grams 147) executed 1n the operating system. The operating
system may be, for example, Android™, 1058™,  Win-
dows™, Symbian™, Tizen™, Bada™, or the like.

Referring to FIG. 3, the program module 310 may include
a kernel 320 (e.g., the kernel 141), a middleware 330 (e.g.,
the middleware 143), an API 360 (e.g., the API 145), and/or
an application 370 (e.g., an application program 147). At
least some of the program module 310 may be preloaded on
an electronic device, or may be downloaded from an exter-
nal electronic device (e.g., the electronic device 102 or 104,
or the server 106).

The kernel 320 (e.g., the kernel 141) may include, for
example, a system resource manager 321 and/or a device
driver 323. The system resource manager 321 may control,
allocate, or collect system resources. According to an
embodiment of the present disclosure, the system resource
manager 321 may include a process management unit, a
memory management unit, a file system management unit,
and the like. The device driver 323 may include, for
example, a display driver, a camera driver, a Bluetooth
driver, a shared memory driver, a USB dnver, a keypad
driver, a Wi-F1 dniver, an audio driver, or an inter-process
communication (IPC) dniver.

For example, the middleware 330 may provide a function
required 1n common by the applications 370, or may provide
various functions to the applications 370 through the API
360 so as to enable the applications 370 to efliciently use the
limited system resources in the electronic device.

According to an embodiment of the present disclosure,
the middleware 330 (e.g., the middleware 143) may include
at least one of a run time library 335, an application manager
341, a window manager 342, a multimedia manager 343, a
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resource manager 344, a power manager 345, a database
manager 346, a package manager 347, a connectivity man-
ager 348, a notification manager 349, a location manager
350, a graphic manager 351, and a security manager 352.
The runtime library 335 may include a library module that
a compiler uses 1n order to add a new function through a

programming language while an application 370 1s being
executed. The runtime library 335 may perform input/output
management, memory management, the functionality for an
arithmetic function, or the like.

The application manager 341 may manage, for example,
a life cycle of at least one of the applications 370. The
window manager 342 may manage graphical user interface
(GUI) resources used by a screen. The multimedia manager
343 may recognize a format required for reproduction of
various media files, and may perform encoding or decoding
ol a media file by using a codec suitable for the correspond-
ing format. The resource manager 344 may manage
resources of a source code, a memory, and a storage space
ol at least one of the applications 370.

The power manager 345 may manage a capacity of a
battery or power, for example, and may provide power
information necessary for the operation of the electronic
device. According to one embodiment, the power manager
34 may interwork with a basic input/output system (BIOS).

The database manager 346 may generate, search for,
and/or change a database to be used by at least one of the
applications 370. The package manager 347 may manage
installation or an update of an application distributed 1n a
form of a package file.

For example, the connectivity manager 348 may manage
wireless connectivity such as Wi-F1 or Bluetooth. The noti-
fication manager 349 may display or notily of an event such
as an arrtval message, promise, proximity notification, and
the like 1n such a way that does not disturb a user. The
location manager 350 may manage location information of
an electronic device. The graphic manager 351 may manage
a graphic eflect which will be provided to a user, or a user
interface related to the graphic effect. The security manager
352 may provide all security functions required for system
security, user authentication, or the like.

According to one embodiment, the middleware 330 may
include a telephony manager for managing a voice of the
electronic device or a video communication function, or a
middleware module for forming a combination of the func-
tions of the aforementioned elements. According to an
embodiment of the present disclosure, the middleware 330
may provide a module specialized for each type of OS n
order to provide a diflerentiated function. Further, the
middleware 330 may dynamically remove some of the
existing components or add new components.

The API 360 (e.g., the API 145) 1s, for example, a set of
API programming functions, and may be provided with a
different configuration according to an OS. For example, 1n
the case of Android™ or 10S™, one API set may be
provided for each platiorm. In the case of Tizen™, two or
more API sets may be provided for each platform.

For example, the application 370 may include applica-
tions such as a home 371, a dialer 372, a short message
service (SMS)/multimedia messaging service (MMS) 373,
an mstant message (IM) 374, a browser 375, a camera 376,
an alarm 377, a contact 378, a voice dial 379, an email 380,
a calendar 381, a media player 382, an album 383, a watch
384, or the like. According to various exemplary embodi-
ments, the application 370 may include a health care appli-
cation (e.g., for measuring exercise or blood glucose) or an
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environmental information (e.g., atmospheric pressure,
humidity, or temperature information) providing applica-
tion, or the like.

According to an embodiment of the present disclosure,
the applications 370 may include an application (hereinaftter,
referred to as an “information exchange application™ for
convenience of description) that supports exchanging infor-
mation between the electronic device (e.g., the electronic
device 101) and an external electronic device (e.g., the
clectronic device 102 or 104). The information exchange
application may include, for example, a notification relay
application for transierring specific information to an exter-
nal electronic device or a device management application for
managing an external electronic device.

For example, the notification relay application may trans-
mit notification information generated in another application
of the electronic device to an external electronic device, or
may recetve notification information from an external elec-
tronic device and provide the notification information to the
user.

The device management application may manage (e.g.,
install, delete, or update), for example, at least one function
ol an external electronic device (e.g., the electronic device
102 or 104) communicating with the electronic device (e.g.,
a function of turning on/oil the external electronic device
itsell (or some components) or a function of adjusting the
brightness (or a resolution) of the display), applications
operating in the external electronic device, and services
provided by the external electronic device (e.g., a call
SErvice Or a message service).

According to an embodiment of the present disclosure,
the applications 370 may include applications (e.g., a health
care application of a mobile medical appliance or the like)
designated according to an external electronic device (e.g.,
attributes of the electronic device 102 or 104).

According to an embodiment of the present disclosure,
the applications 370 may include an application receirved
from an external electronic device (e.g., the server 106, or
the electronic device 102 or 104).

At least a portion of the program module 310 may be
implemented (e.g., executed) by software, firmware, hard-
ware (e.g., the processor 210), or a combination of two or
more thereof, and may include, for example, modules,
programs, routines, sets ol mstructions, or processes, or the
like for performing one or more functions.

The term “module” used herein may represent, for
example, a unit including hardware, software and firmware.
The term “module” may be interchangeably used with the
terms “logic,” “logical block,” “component” and *“circuit.”
The “module” may be a mimmimum unit of an integrated
component or may be a part thereof. The “module” may be
a minimum unit for performing one or more functions or a
part thereol. The “module” may be implemented mechani-
cally or electronically. For example, the “module” may
include an application-specific IC (ASIC) chip, field-pro-
grammable gate arrays (FPGAs), and a programmable-logic
device for performing some operations, which are known or
will be developed.

According to various embodiments of the present disclo-
sure, at least a portion of an apparatus (e.g., modules or
functions thereof) or a method (e.g., operations) according to
various embodiments of the present disclosure, for example,
may be implemented by instructions stored in a computer-
readable storage media (e.g., the memory 130) 1n the form
of a programmable module. The instruction, when executed
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by one or more processors (e.g., the application processor
120), may perform a function corresponding to the instruc-
tion.

The computer-readable recording media may include a
hard disk, a floppy disk, a magnetic media (e.g., a magnetic
tape), an optical recording media (e.g., compact disc read
only memory (CD-ROM) and a digital versatile disc (DVD,
a magneto-optical media (e.g., a floptical disk), and an
internal memory. Also, an instruction may include a code
generated by a compiler or a code executable by an inter-
preter. A module or a program module according to various
embodiments of the present disclosure may include at least
one ol the above elements, or a portion of the above
clements may be omitted, or additional other elements may
be further included.

According to various exemplary embodiments, the
recording medium may include a computer-readable record-
ing medium having a program recorded thereon, for execut-
ing various methods described below in the processor 120,
210.

Operations performed by a module, a program module, or
other elements according to various embodiments of the
present disclosure may be executed sequentially, 1n parallel,
repeatedly, or in a heuristic method, or at least some opera-
tions may be executed or a different order or omitted, or
other operations may be added.

An electronic device according to various exemplary
embodiments of the present disclosure may include all
devices that support a communication function and use one
or more of various processors such as an AP, a CP, a GPU,
a CPU, etc. For example, the electronic device according to
various exemplary embodiments may include all of infor-
mation communication devices, multimedia devices, wear-
able devices, internet of things (IoT) devices, or appliances
thereol that support the communication function.

An operation method and apparatus according to various
exemplary embodiments of the present disclosure will be
described below with reference to the accompanying draw-
ings. However, 1t should be noted that since various exem-
plary embodiments of the present disclosure are not limited
or restricted by the following description, the various exem-
plary embodiments are applicable on the basis of the fol-
lowing exemplary embodiment. In the various exemplary
embodiments of the present disclosure described below, a
hardware access method will be described as an example.
However, since the various exemplary embodiments of the
present disclosure include a technology using all hardware
and software, the various exemplary embodiments of the
present disclosure do not exclude a software-based access
method.

FIG. 4 1llustrates a schematic diagram of a system envi-
ronment according to various exemplary embodiments of
the present disclosure.

Reterring to FIG. 4, a system according to various exem-
plary embodiments may include an electronic device 400, a
docking station 500 and an external device 600. For
example, FIG. 4 may illustrate an example 1n which the
clectronic device 400, the docking station 500, and at least
one external device 600 connected to the docking station
600 are connected with one another.

In various exemplary embodiments, the electronic device
400 may 1nclude a display 410, a housing (or body) 420 1n
which the display 410 1s safely mounted and combined, a
supplementary device formed in the housing 420 and per-
forming a function of the electronic device 400, and the like.
In various exemplary embodiments, the supplementary
device may include a 1st speaker 401, a 2nd speaker 403, a
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microphone 405, a sensor (e.g., a front camera 407, an
illumination sensor 409, etc.), a communication interface
(c.g., a charging or data input/output port 411, an audio
input/output port 413, etc.), a button 415, etc.

In various exemplary embodiments, the display 410 may
include a flat type display, or a bended display that can curve
or bend or roll a thin flexible substrate without damages like
a paper. The bended display may be combined to the housing
420 and maintain a bent form. In various exemplary embodi-
ments, the electronic device 400 may be implemented as a
display device that a user 1s free to bend and unbend like a
flexible display, inclusive of the form of the bended display
as well. In various exemplary embodiments, the display 410
may provide foldable flexibility, by substituting a plastic
film for a glass substrate that wraps up a liquid crystal 1n a
liquid crystal display (LCD), a light emitting diode (LED),
an organic LED (OLED), an active matrix OLED (AMO-
LED), etc.

In various exemplary embodiments, the electronic device
400 may be connected with the docking station 3500. In
various exemplary embodiments, the electronic device 400
may be connected with the docking station 500 based on a
wireless communication (e.g., 1st wireless communication
or 2nd wireless communication) technology. In various
exemplary embodiments, the 1st wireless communication,
ultra high speed close proximity communication, may
include wireless communication that uses a frequency band
of 60 GHz, for example. In various exemplary embodi-
ments, the 2nd wireless communication, short-range wire-
less communication, may include communication such as
Bluetooth, BLE, WiF1, WiGig, etc., for example.

In various exemplary embodiments, the electronic device
400 may be connected with the docking station 500 using at
least one of 1st wireless communication or 2nd wireless
communication. For example, the electronic device 400 may
transmit data related to the external device 600 to the
docking station 500 using the 1st wireless communication,
or transmit the data related to the external device 600 to the
docking station 500 using the 2nd wireless communication,
or transmit the data related to the external device 600 to the
docking station 500 using the 1st wireless communication
and the 2nd wireless communication.

In various exemplary embodiments, 1f the electronic
device 400 1s connected with the docking station 500, the
clectronic device 400 may judge device information of the
external devices 600 that are connected to the docking
station 500. In various exemplary embodiments, the elec-
tronic device 400 may distinguish the external devices 600
on the basis of the device information of the external devices
600, and perform a process (or a work, an operation, etc.)
corresponding to a user’s request with the external devices
600 through the docking station 3500. For example, the
clectronic device 400 may operate with the external device
600 1n a PC mode, a video mode, an audio mode, etc., and
may process a process ol transmitting data according to each
mode to the docking station 500 using the 1st wireless
communication.

The docking station 500 may receive data from the
clectronic device 400 using the 1st wireless communication,
and forward the received data to the external device 600
using another communication (e.g., cable commumnication
(e.g., HDMI), wireless communication (e.g., WikF1), etc.)
that 1s connected with the external device 600. The external
device 600 may recerve data from the docking station 500
using another communication, and process data output (e.g.,
video output, audio output, etc.) corresponding to the exter-

nal device 600.
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In various exemplary embodiments, the electronic device
400 may sense the occurrence of an event related to a 2nd
process (€.g2., a new process) 1n course of performing a 1st
process (e.g., the existing process) in connection of 1st
wireless communication with the docking station 500. In
various exemplary embodiments, the electronic device 400
may maintain, stop or change the existing 1st process
correspondingly to the 2nd process, and process the new 2nd
pProcess.

In accordance with various exemplary embodiments,
when the electronic device 400 interworks with other
devices (e.g., the docking station 500 and the external device
600) to perform a process, the electronic device 400 may
process one or more processes on the basis of profiles
corresponding to various contexts. According to one exem-
plary embodiment, when the electronic device 400 controls
an operation of the docking station 500 related to the 1st
process and/or 2nd process, the electronic device 400 may
reallocate (distribute) resources required for processing the
1st process and/or 2nd process on the basis of the profile, to
process the processes. In accordance with one exemplary
embodiment, the electronic device 400 may reallocate the
resources to the 1st process carried out on the basis of the 1st
wireless communication with the docking station 500, in
consideration of a connection state with the docking station
500, and keep processing an operation related to the 1st
process on the basis of the 2nd wireless communication as
well.

An operation 1n which the electronic device 400 processes
a process 1n accordance with various exemplary embodi-
ments will be described 1n detail with reference to the
drawings described later. For example, examples 1n which
the electronic device 400 controls an operation 1 accor-
dance with a connection state of 1st wireless communication
with the docking station 500 and a new process in various
exemplary embodiments will be described through the draw-
ings described later.

In various exemplary embodiments, the electronic device
400 may be charged (e.g., cable charging or wireless charg-
ing) by interworking with the docking station 3500. For
example, when the electronic device 400 1s safely mounted
in the docking station 500, the electronic device 400 may
perform a charging operation on the basis of a voltage
supplied from the docking station 500. According to one
exemplary embodiment, the electronic device 400 may
receive, through an electrical circuitry of the electronic
device 400, applied power which has been transmitted
through an electrical circuitry of the docking station 500
from the docking station 500, and charge an internal battery
of the electronic device 400 based on the applied power.

According to various exemplary embodiments, the elec-
tronic device 400 may use communication to exchange
information (e.g., power mformation) related to charging
power (e.g., a charging voltage and a charging current) with
the docking station 500. For example, the electronic device
400 and the docking station 500 may perform communica-
tion for information transmission/reception through respec-
tive electrical circuits thereof. Or, the electronic device 400
and the docking station 500 may perform communication for
information transmission/reception through 1st wireless
communication (e.g., ultra high speed (or 60 GHz) close
proximity communication) or 2nd wireless communication
(e.g., BLE, Zighee, NFC, etc.).

According to various exemplary embodiments, the elec-
tronic device 400 may selectively receive at least one
charging power among a plurality of charging power from
the docking station 500. The electronic device 400 may
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process battery charging by the selected at least one charging,
power. For example, the electronic device 400 may receive
1st charging power (e.g., general charging power) from the
docking station 400, and perform charging correspondingly
to the received 1st charging power.

Through communication with the docking station 500, the
clectronic device 400 may send the docking station 500 a
request for 2nd charging power (e.g., a high speed charging
power) greater than 1st charging power that is used for
general charging. Accordingly to this, the electronic device
400 may receive a supply of power corresponding to the 2nd
charging power from the docking station 500. According to
various exemplary embodiments, the electronic device 400
may pertorm high speed charging by using the 2nd charging
power that 1s supplied from the docking station 500. Accord-
ing to one exemplary embodiment, 1f the requested 2nd
charging power 1s not supplied, the electronic device 400
may perform the general charging by power (e.g., the 1st
charging power) that i1s supplied from the docking station
500.

According to various exemplary embodiments, a battery
of the electronic device 400 may be charged by directly
receiving a supply of output power of a power supply device
(e.g., a travel adapter (TA) or a power supply) that supplies
a power source as well.

The electronic device 400 according to various exemplary
embodiments may wirelessly receive a supply of power
from the docking station 500. The electronic device 400 may
include at least one coil that can wirelessly receive a supply
of power from the docking station 500. The docking station
500 may include at least one coil that can wirelessly provide
power to the electronic device 400. Or, the electronic device
400 may receive a ping signal, a trigger signal or data from
the docking station 500. While wireless charging 1s per-
tormed, the electronic device 500 may perform data trans-
mission/reception with the docking station 500.

The docking station 500 may wirelessly provide power to
the electronic device 400. In course of wirelessly providing,
the power, the docking station 500 may transmit/receive data
with the electronic device 400. The docking station 500 may
be wiredly or wirelessly connected with at least one external
device 600, 710 or 720. The docking station 500 may
forward data that are transmitted/received between the elec-
tronic device 400 and the at least one external device 600,
710 or 720.

In accordance with various exemplary embodiments, the
docking station 500 may transmit and/or receive data with
the electronic device 400 within a predefined frequency
range. In various exemplary embodiments, data may include
non-compressed audiovisual data. In various exemplary
embodiments, the predefined frequency range may include a
range of 55 GHz to 66 GHz. Various exemplary embodi-
ments have described that the predefined frequency range
includes the range of 55 GHz to 66 GHz, but may include
a range less or greater than the range of 55 GHz or 66 GHz,
as well as the range of 55 GHz or 66 GHz.

In various exemplary embodiments, the docking station
500 may represent a device that 1s connected with the
clectronic device 400 by 1st wireless communication to
receive data (e.g., a video, an audio, etc.) from the electronic
device 400, and forwards the received data to the external
device 600 through communication that 1s connected with
the external device 600.

In various exemplary embodiments, the docking station
500 may include a housing (or body) 380. For example, the
housing 580 may include a part in which the electronic
device 400 1s installed or sately mounted to be detachable,
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a speaker, a power interface, a control circuitry, a battery, a
wireless communication circuitry (e.g., a communication
circuitry for ultra high speed close proximity communica-
tion and a communication circuitry for short-range wireless
communication), a memory, a processor or the like. Accord-
ing to one exemplary embodiment, the docking station 500
may be a charging device.

In various exemplary embodiments, the docking station
500 may be connected with the electronic device 400 using
at least one of 1st wireless communication or 2nd wireless
communication. For example, the docking station 500 may
receive data related to the external device 600 from the
clectronic device 400 using the 1st wireless communication,
or receive the data related to the external device 600 from
the electronic device 400 using the 2nd wireless communi-
cation, or receive the data related to the external device 600
from the electronic device 400 using the 1st wireless com-
munication and the 2nd wireless communication.

In various exemplary embodiments, the docking station
500 may include at least one battery, and may include a
charging circuitry for charging the electronic device 400. In
various exemplary embodiments, the docking station 500
may include a coil for wireless charging. According to
various exemplary embodiments, if a direct current (DC)
power source 1s supplied from a power supply device (not
shown) (e.g., a travel adapter (TA) or a power supply), the
docking station 500 may perform an operation of converting
the DC power source into alternating current (AC) power
and transmitting the power to the electronic device 400
through an electrical circuitry (e.g., a charging terminal) (or
a transmission coil for wireless charging). In various exem-
plary embodiments, the power supply device may be
included as a device united with the docking station 500, or
be mmplemented as a separate device (e.g., an electric
charger).

According to various exemplary embodiments, the dock-
ing station 500 may receive a request for 2nd charging
power greater than 1st charging power from the electronic
device 400 through communication with the electronic
device 400. According to one exemplary embodiment, the
docking station 500 may forward the request for the 2nd
charging power to a power supply device through commu-
nication with the power supply device, and control the
power supply device to supply the 2nd charging power. For
example, the docking station 500 may send the power supply
device a request for an output voltage higher than at general
charging of the electronic device 400, and control the power
supply device to supply the output voltage higher than at the
general charging.

The external device 600 may include various devices that
are connected with the docking station 300 1n at least one
wired or wireless communication scheme, and receive data
that the electronic device 400 transmits from the docking
station 500 and output the received data. For example, the
external device 600 may be various devices in which data
output 1s available, such as a display device (e.g., a monitor
and/or a virtual reality (VR) device), an audio output device,
etc. In accordance with various exemplary embodiments, the
external device 600 may be wiredly or wirelessly connected
with a peripheral device (e.g., a mouse, a keyboard, etc.)

In various exemplary embodiments, the docking station
500 and the external device 600 are illustrated as indepen-
dent constructions, but are not limited to this. According to
one exemplary embodiment, the docking station 500 and the
external device 600 may be implemented as one device as
well. For example, the external device 600 may be config-
ured as a device including the docking station 500.
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As mentioned above with reference to FIG. 4, the elec-
tronic device 400 and the docking station 300 may be
mutually connected based on various wireless communica-
tion technologies. For example, the electronic device 400
and the docking station 500 may be mutually connected
through at least one of 1st wireless communication or 2nd
wireless communication. In various exemplary embodi-
ments, the 1st wireless communication, which 1s high speed
close proximity communication, may iclude 60 GHz close
proximity communication. And, the 2nd wireless commu-
nication, which 1s short-range wireless communication other
than the 1st wireless communication, may include various
short range communications such as Wik, WiGig, Blu-
ctooth, BLE or the like, for example.

The recent demand for broadband and ultra high speed of
information 1s increasing. To meet this demand, researches

on a millimeter wave band (e.g., 30 GHz to 300 GHz) are
actively being made. A band of 20 GHz to 40 GHz that 1s a
boundary between the millimeter wave band and a micro-
wave band 1s now being extended for a fixed type or mobile
type on the basis of a developed technology of the past
satellite communication, etc. Recent attention 1s being
increasingly paid to a frequency band of 60 GHz (approxi-
mately 55 GHz to 65 GHz). Table 1 below shows the
characteristics of ultra high speed close proximity commu-
nication (e.g., 60 GHz) and short range communication (e.g.,

WikF1 and WiGig).

TABLE 1

ultra high speed

close proximity
communication

(60 GHz) WiGig/ Wikl
Quality Latency Within 20 mS >70 mS (expected)
Data rate 3 Gbps (No Max 3 Gbps (Variable

screen breaks) depending on usage
environment)

Breaks according to

environment changes
Within 10 m

Need setting

Screen broken

<10 cm
Connect without
setting, Instant
connection

Communication distance
Connect

As shown 1n Table 1, because a carrier frequency 1s high,
an allowable frequency bandwidth 1s available even up to a
tew GHz, so ultra hugh speed close proximity communica-
tion (60 GHz band) may be suitable to ultra high speed (e.g.,
(Giga bits per second (Gbps) class) data transmission or
multimedia data transmission. The propagation characteris-
tic of the 60 GHz band 1s that a co-channel interference
probability 1s decreased because of a phenomenon of
absorption by oxygen molecules in the air. Accordingly, the
same Ifrequency 1s reused, so economic system configuration
may be available. Also, because a wavelength of the 60 GHz
band 1s the unit of millimeter and 1s very small, an antenna
and an RF transmitter may be miniaturized and get light-
weight. Accordingly, to forward a transmission signal to a
receive antenna, a high gain antenna may be used. Because
a beam width of an electronic wave emitted from the antenna
1s 1versely proportional to a diameter of the antenna, the
antenna may be manufactured smaller as a wavelength
becomes shorter. Also, device minimization 1s available,
because even an element having a size proportional to a
wavelength such as a waveguide provides a miniaturization
ellect. Also, a signal of the 60 GHz band basically uses low
power (€.g., the unit of dozens milli Watt (mW)).
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The electronic device 400 may use the 1st wireless
communication mentioned earlier, to mstantaneously trans-
mit an ultra high definition (e.g., full high definition (FHD))
non-compressed video. According to one exemplary
embodiment, the electronic device 400 may transmit a
two-hour movie (e.g., about 650 mega byte (Mb)) stored 1n
the electronic device 400, to another device (e.g., the dock-
ing station 500 or another electronic device) that 1s within a
distance of 10 cm, for one second or so, and may provide
high definition video streaming without transmission delay
or picture quality degradation.

FIG. 5 1llustrates a diagram of constructions of devices 1n
a system according to various exemplary embodiments of
the present disclosure.

Referring to FIG. 3, the electronic device 400 according
to various exemplary embodiments may, for example,
include a power source controller 511 (e.g., a processor
including a power processing circuitry), a wireless charger
512, a 1st wireless communication interface 513 (e.g., a
proximity communication interface), a proximity sensor
514, a 2nd wireless communication intertace 515, and a
processor 120 (e.g., a processor including a processing
circuitry).

Close proximity wireless communication (e.g., 60 GHz,
WiGig, Wik, etc.) 1s available between the electronic device
400 and the docking station 500, and wireless charging may
be accomplished. Cable or wireless connection may be made
among the docking station 500 and external devices 600,
710, 720, and 730. The docking station 500 may be exclu-
sively connected with a mouse 710, a keyboard 720, a USB
730, and a monitor 600 (or a TV, etc.). In various exemplary
embodiments, because the constructions 1llustrated 1n FIG. 5
are not essential, the electronic device 400 may be 1mple-
mented to have constructions more than the constructions
illustrated 1n FIG. 5 or have constructions less than them.
For example, the electronic device 400 may have the same
or similar construction with the electronic device of FIG. 1
or F1G. 2.

According to various exemplary embodiments, the power
source controller 511 may supply a power source to one or
a plurality of batteries (not shown) that are arranged in the
housing 420 of the electronic device 400, 1n accordance with
the control of the processor 120. The one or plurality of
batteries (not shown) may be included 1n the power source
controller 511 and may supply a power source to the
clectronic device 400. According to one exemplary embodi-
ment, the power source controller 511 may supply a power
source, which 1s inputted from an external power source (not
shown), to the electronic device 400 through a cable.
According to one exemplary embodiment, the power source
controller 511 may supply a power source, which 1s wire-
lessly mputted from the docking station 500, to the elec-
tronic device 400 through wireless charging as well. The
power source controller 511 may wirelessly receive a supply
of power from the docking station 500 through a wireless
power transmission/reception conductive pattern (or coil) of
the wireless charger 512.

According to various exemplary embodiments, the wire-
less charger 512 may wirelessly receive a supply of power
through an interface for receiving power from the docking
station 500, inductive coupling (or coupling), a laser, light or
the like.

When the wireless charger 512 receives power, the wire-
less charger 512 may perform data communication using an
available communication resource. For example, 1n the case
of using a reserved region of mband data communication,
the wireless charger 512 may transmit/receive the existence
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or non-existence of proximity communication (e.g., ultra
high speed close proximity communication) and initial
information, and this may be used for recognizing a sup-
ported function of the docking station 500.

Or, 1n case where the electronic device 400 1s connected
with the docking station 500 that 1s available for video play,
the electronic device 400 may automatically transmit video
related information to the docking station 500. If the docking,
station 500 1s available for music play, the electronic device
400 may automatically transmit music related information to
the docking station 500.

The wireless charger 512 may 1nclude a charging circuitry
wirelessly recetving a supply of power from the docking
station 500. The wireless charger 512 may receive, from the
docking station 500, at least a part of information about the
docking station 500 or information about the external
devices 600, 710, 720 and 730 connected to the docking
station 500. The wireless charger 512 may receive a ping
signal from the docking station 500 correspondingly to the
sensing ol the docking station 500.

The wireless charger 512 may, for example, include a
battery, a battery level measuring circuitry (e.g., a fuel
gauge), a power management integrated circuit (PMIC), a
boosting circuitry, a charger integrated circuit (IC), eftc.
According to various exemplary embodiments, the wireless
charger 512 may include a charger IC for a wireless charging
scheme. In various exemplary embodiments, the wireless
charging scheme may be, for example, an electromagnetic
resonance scheme, a magnetic induction scheme, an elec-
tromagnetic wave scheme, or the like. A supplementary
circuitry for wireless charging, for example, a coil, a coil
loop, a resonance circuitry, a circuitry such as a rectifier, etc.
may be added. In accordance with various exemplary
embodiments, the electronic device 400 may include a
battery. The battery of the electronic device 400 may be
wirelessly charged through the docking station 500. Accord-
ing to various exemplary embodiments, the battery of the
clectronic device 400 may be charged by directly receiving
a supply of output power of a power supply device (e.g., a
travel adapter (TA) or a power supply) supplying a power
source as well.

According to various exemplary embodiments, the 1st
wireless communication interface 513 may perform data
communication through an external input/output and/or stor-
age device, a USB hub, a network connection unit, a display
coupling unit or a micro controller including a converter
chip. And, the 1st wireless communication interface 513
may configure a communication hub through a peripheral
component mterconnect express (PCle) scheme and a USB
scheme.

The 1st wireless communication interface 513 may trans-
mit and/or recerve data with the docking station 500 through
a wireless communication circuitry that supports wireless
communication having a frequency range that 1s predefined
with the docking station 500. In various exemplary embodi-
ments, the predefined frequency range may include a range
of 55 GHz to 66 GHz. In accordance with various exemplary
embodiments, the predefined frequency range may include a
range less than or greater than the range of 55 GHz to 66
GHz, as well as the range of 55 GHz to 66 GHz.

The 1st wireless communication interface 513 may
receive, from the docking station 500, at least a part of
information about the docking station 500 or information
about at least one external device 600, 710, 720 or 730
connected to the docking station 500. I1 the electronic device
400 1s available to perform proximity communication with
the docking station 500 through the 1st wireless communi-
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cation interface 513, the electronic device 400 may establish
a connection of the proximity communication with the
docking station 500 through the 1st wireless communication
interface 513, and receive detailed information of the dock-
ing station 500 from the docking station 500.

According to one exemplary embodiment, the 1st wireless
communication interface 513 may include a module of
making available 1st wireless communication (e.g., ultra
high speed close proximity communication of a 60 GHz
band) between the electronic device 400 and the docking
station 500. For example, as referring to the alorementioned
Table 1, the 1st wireless communication interface 513 may
perform wireless transmission at a USB 3.0 data rate (e.g.,
3 Gbps) using 4-channel of the 60 GHz band that 1s an
industrial scientific medical (ISM) band. The 1st wireless
communication interface 513 may, for example, have a
bandwidth of 2.16 GHz and an eflective distance of O cm to
10 cm, and the electronic device 400 may be configured to
instantly recognize and drive the docking station 500 by
getting close to the docking station 500.

The 1st wireless communication mterface 513 may trans-
mit and/or receive a wireless signal with the docking station
500. The wireless signal can include a voice signal, a data
signal, or control signals of various forms. In response to a
user request, the 1st wireless communication interface 513
may transmit various data required for an operation of the
clectronic device 400, to the docking station 500. The 1st
wireless communication interface 513 may be advantageous
in aspect ol power consumption. And, the electronic device
400 and the docking station 500 may get in contact with each
other within the eflective distance, to provide the 1st wire-
less communication.

According to various exemplary embodiments, the prox-
imity sensor 514 may include at least one sensor. The
proximity sensor 5314 may perform at least one operation or
function that 1s carried out in the sensor 240 of FIG. 2. The
proximity sensor 314 may further include a control circuitry
for controlling at least one or more sensors belonging
theremn. In some exemplary embodiment, the electronic
device 400 may further include a processor configured to
control the sensor 240, as a part of the processor 120 or
separately, thereby controlling the sensor 240 while the
processor 120 1s 1n a sleep state.

The proximity sensor 514 may receive a trigger signal
from the docking station 500. The electronic device 400 may
detect the docking station 500 using at least one of Bluetooth
low energy (BLE), a pressure sensor, a proximity sensor, a
magnet, near ficld communication (INFC) or WiGig. Also,
the electronic device 400 may detect the docking station 500
in various methods other than the aforementioned, and may
receive a trigger signal corresponding to this detecting of the
docking station 500 from the docking station 500.

According to various exemplary embodiments, the 2nd
wireless communication interface 515 may, for example,
have the same or similar construction to the WikF1 interface
223 of FIG. 2. The 2nd wireless communication interface
515 may, for example, include a module for performing
millimeter Wave (mmWave) communication (e.g., WiGig
communication) as well. The 2nd wireless communication
interface 515 may, for example, include a module for
performing short range communication as well. In various
exemplary embodiments, the short range communication
technology may, for example, use Bluetooth, BLE, radio
frequency i1dentification (RFID), infrared data association
(IrDA), ultra wideband (UWB), ZigBee, NFC, efc.

The 2nd wireless communication interface 315 may trans-
mit and/or receive a wireless signal on the basis of 2nd
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wireless communication between the electronic device 400
and the docking station 500, or between the electronic
device 400 and the external device 600.

In accordance with various exemplary embodiments, the
2nd wireless communication interface 515 may represent a
block that supports other various communication schemes
supportable 1n the electronic device 400, aside from the 1st
wireless communication (e.g., ultra high speed close prox-
imity communication). In various exemplary embodiments,
the electronic device 400 and the docking station 500 may
turther configure and connect additional communication 1n
a basic state of connecting the 1st wireless communication,
thereby extending the usability of the electronic device 400.
For example, the 2nd wireless communication interface 515
may provide sub assistance 1n a 2nd wireless communication
scheme, 1n that the electronic device 400 performs connec-
tion with the docking station 500 or the external device 600.
According to one exemplary embodiment, a case where a
contact between the electronic device 400 and the docking
station 500 1s released and thus the 1st wireless communi-
cation 1s released (e.g., a case where the electronic device
400 and the docking station 500 keep ofl for a while) may
occur. In this case, i various exemplary embodiments,
instead of the connection of the 1st wireless communication,
the 2nd wireless communication of the 2nd wireless com-
munication interface 515 may be used to maintain connec-
tion between the electronic device 400 and the docking
station 500 or support another additional connection.

According to various exemplary embodiments, the pro-
cessor 120 may perform at least one operation or function
that 1s carried out 1n the processor 120 of FIG. 1. The
processor 120 may execute or control an operation or data
processing about the control and communication of at least
one another constituent element of the electronic device 400
and/or a wireless power transmission/reception mode.

For example, the processor 120 may, for example, drive
an operating system or an application program, to control a
majority of hardware or software constituent elements that
are coupled to the processor 120, and perform various data
processing and operations. The processor 120 may control
the proximity sensor 514, the wireless charger 512 and the
1st wireless communication interface 513. The proximity
sensor 514 includes at least one sensor. The wireless charger
512 includes a charging circuitry that wirelessly receives
power from the docking station 3500. The 1st wireless
communication interface 513 transmits data to the docking
station 500 through a wireless communication circuitry that
supports wireless communication having a frequency range
that 1s predefined with the docking station 500. Through
information received from the docking station 3500, the
processor 120 may change setting to correspond to the
docking station 500.

The processor 120 may control at least one of the wireless
charger 512 and the 1st wireless communication interface
513, to receirve, from the docking station 500, at least a part
ol information about the docking station 500 or information
about at least one external device 600, 710, 720 or 730 that
1s connected to the docking station 500.

If a ping signal 1s recerved from the docking station 500
through the wireless charger 512 correspondingly to the
sensing ol the docking station 300, the processor 120 may
judge the availability or non-availability of proximity com-
munication (e.g., ultra high speed close proximity commu-
nication) of the docking station 500 and the availability or
non-availability of wireless charging from the received ping
signal. For example, 1 the processor 120 is available for
proximity communication with the docking station 500, the
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processor 120 may establish a connection of the proximity
communication with the docking station 500. And, the
processor 120 may receive detailed information of the
docking station 500 from the docking station 500 through
the proximity communication connection. And, the proces-
sor 120 may execute the change of setting and an application
required for the docking station 500 based on at least a part
of at least one of the ping signal or the detailed information.

If a trigger signal 1s received from the docking station 500
through the proximity sensor 514, the processor 120 may
establish a connection of proximity communication (e.g.,
ultra high speed close proximity communication) with the
docking station 500. And, the processor 120 may receive
information about the docking station 500 received from the
docking station 500 through the proximity communication
connection. And, based on at least a part of the received
information about the docking station 500, the processor 120
may execute the change of setting change and an application
that are required for the docking station 500.

I1 the ping signal 1s not received from the docking station
500 for a predetermined time 1n a state where a connection
with the docking station 500 1s kept, the processor 120 may
change a data path with the docking station 500 and a user
interface, and inactivate the 1st wireless communication
interface 513.

I1 the external device connected to the docking station 500
1s a video output device (e.g., 600), the processor 120 may
configure a screen displayed on the display (e.g., 160 or 410)
as a screen outputted from the video output device, and
transmit the screen to the docking station 500. And, the
processor 120 may check whether the docking station 500 1s
a device having which character (or specification or prop-
erty). And, the processor 120 may judge whether the dock-
ing station 500 performs which operation, etc., and perform
the judged operation.

The processor 120 may control a general operation of the
clectronic device 400. In various exemplary embodiments,
the processor 120 may, for example, have the same or
similar construction to the processor 120 of FIG. 1 or the
processor 210 of FIG. 2. In various exemplary embodi-
ments, the processor 120 may process an operation related
with data communication between the electronic device 400
and the docking station 500 or between the electronic device
400 and the external device 600, 710, 720 or 730.

In accordance with various exemplary embodiments,
when the processor 120 performs an operation according to
interworking between the electronic device 400 and another
device (e.g., the docking station 500 or the external device
600), the processor 120 may allocate (distribute) a resource
to a process on the basis of a corresponding profile, to
process the process.

According to one exemplary embodiment, the processor
120 may control a connection among the electronic device
400, the docking station 500 and the external device 600,
710, 720 or 730. And, the processor 120 may control an
operation related to adaptively changing and performing
data communication by the electronic device 400 on the
basis of a connection state with the docking station 500.

According to one exemplary embodiment, the processor
120 may distinguish external devices (e.g., 600) to which the
clectronic device 400 1s connected through the docking
station 300. At occurrence of a new process 1n course of the
progress ol the existing process, the processor 120 may
automatically change data communication for the external
device (e.g., 600) in accordance with a connection state of
the 1st wireless communication (e.g., ultra high speed close
proximity communication) with the docking station 500, to
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control an operation related to processing a multiple process.
For example, if the electronic device 400 1s connected to the
docking station 500 and thereafter a new process occurs by
the electronic device 400, the processor 120 may control an
operation related to seamlessly processing the existing pro-
cess and the new process.

The control operation of the processor 120 according to
various exemplary embodiments of the present disclosure 1s
described 1n detail with reference to the drawings described
later. According to various exemplary embodiments of the
present disclosure, the processor 120 may be implemented
as one or more processors that execute one or more pro-
grams stored 1n a memory (e.g., the memory 130 of FIG. 1
or the memory 230 of FIG. 2), to control an operation of the
clectronic device 400 according to various exemplary
embodiments of the present disclosure.

The docking station 500 according to various exemplary
embodiments may include a proximity sensor 520, a wire-
less charger 523, a memory 522, a display processor 3525, a
3rd wireless communication interface 524 (e.g., a proximity
communication interface), a 4th wireless communication
interface 530, a hub/switch unit 527, a USB terminal 528, a
power source umt 526, a wired/wireless communication
interface 529, and a controller 521 (e.g., a processor includ-
Ing a processing circuitry), for example. The docking station
500 may be connected with at least one of various external
devices (e.g., the monitor (or TV, etc.) 600, the keyboard
710, the mouse 720 and the USB 730. The docking station
500 may be exclusively connected with the external device
600, 710, 720 or 730.

If the docking station 500 1s connected with at least one
of the external devices 600, 710, 720 or 730, the docking
station 500 may transmit information notifying that the
docking station 500 has been connected, to the electronic
device 400. In various exemplary embodiments, the infor-
mation may include information about the connected at least
one external device 600, 710, 720 or 730 and/or setting
information of the interface (e.g., USB) connected with the
at least one external device 600, 710, 720 or 730.

In accordance with one exemplary embodiment, the exter-
nal device (e.g., the monitor or TV 600) may be connected
to the display processor 525 of the docking station 500, and
the external devices (e.g., the keyboard 710, the mouse 720
and the USB 730) may be connected to the USB terminal
528 of the docking station 3500. In various exemplary
embodiments, because the constructions illustrated 1n FIG. §
are not essential, the docking station 500 may be imple-
mented to have constructions more than the constructions
illustrated 1n FIG. 5 or have constructions less than them.
For example, the docking station 500 may have a similar
construction corresponding to the electronic device of FIG.
1 or FIG. 2.

According to various exemplary embodiments, the prox-
imity sensor 520 may include at least one sensor. The
proximity sensor 520 may further include a control circuitry
for controlling at least one or more sensors belonging
therein. The proximity sensor 520 may transmit a trigger
signal to the electronic device 400. The docking station 500
may detect the electronic device 400 using at least one of
BLE, a pressure sensor, a proximity sensor, a magnet, NFC
or Wi1(G1g. The docking station 500 may detect the electronic
device 400 in various methods other than the aforemen-
tioned, and may transmit a trigger signal corresponding to
this detecting of the electronic device 400, to the electronic
device 400.

According to various exemplary embodiments, the wire-
less charger 523 may wirelessly supply power through an
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interface for wirelessly providing power to the electronic
device 400, inductive coupling, a laser, light or the like. And,
when the wireless charger 523 supplies power, the wireless
charger 523 may perform data communication using an
available communication resource. For example, 1n the case
of using a reserved region of mband data communication,
the wireless charger 523 may transmit/receive the existence
or non-existence of proximity communication (e.g., ultra
high speed close proximity communication) and initial
information, and this may be used for recognizing a sup-
ported function of the docking station 400. Or, the wireless
charger 523 may transmit video related data received from
the external device (e.g., TV 600) that 1s available for video
play, to the electronic device 400, and may transmit music
related information recerved from the external device that 1s
available for music play, to the electronic device 400.

The wireless charger 523 may include a charging circuitry
for providing power to the electronic device 400. The
wireless charger 523 may transmit at least a part of infor-
mation about the docking station 500 or information about
the at least one external device 600, 710, 720 or 730 that 1s
connected to the docking station 500, to the electronic
device 400. The wireless charger 523 may transmit a ping
signal to the electronic device 400 correspondingly to the
sensing of the electronic device 400.

The wireless charger 523 may include a coil for wireless
charging. If a direct current (DC) power source 1s supplied
from a power supply device (not shown) (e.g., a travel
adapter (TA) or a power supply), the wireless charger 523
may perform an operation ol converting the DC power
source 1nto alternating current (AC) power and transmitting
the power to the electromic device 400 through an electrical
circuitry (e.g., a charging terminal) (or a transmaission coil
for wireless charging).

In accordance with various exemplary embodiments, the
wireless charger 523 may support a function of transmitting/
receiving the existence or non-existence of 1st wireless
communication (e.g., ultra high speed close proximity com-
munication) and mnitial information between the electronic
device 400 and the docking station 500. Through this, 1n
various exemplary embodiments, the wireless charger 523
may exchange information required for recognizing a sup-
ported function of the electronic device 400 or the external
device 600 or connecting the electronic device 400 or the
external device 600, 710, 720 or 730, between the electronic
device 400 and the docking station 500 as well.

According to various exemplary embodiments, the
memory 522 may store an identifier of the external device
600, 710, 720 or 730. Or, the memory 522 may store
information that groups at least one external device 600,
710, 720 or 730. Or, the memory 522 may store data that 1s
transmitted and/or recerved between the electronic device
400 and the at least one external device 600, 710, 720 or 730.

According to various exemplary embodiments, the 3rd
wireless communication interface 524 may transmit and/or
receive data with the electronic device 400 through a wire-
less communication circuitry. The wireless communication
circuitry supports wireless communication having a pre-
defined frequency range. In various exemplary embodi-
ments, the predefined frequency range may include a range
of 55 GHz to 66 GHz. Or, the predefined frequency range
includes a range less than or greater than the range of 55
GHz to 66 GHz, as well as the range of 55 GHz to 66 GHz.

The 3rd wireless communication interface 524 may trans-
mit, to the electronic device 400, at least a part of informa-
tion about the docking station 500 or information about the
at least one external device 600, 710, 720 or 730 that 1s
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connected to the docking station 500. If the docking station
500 1s available to perform proximity communication with
the electronic device 400 through the 3rd wireless commu-
nication interface 524, the docking station 500 may establish
a connection of the proximity communication with the
clectronic device 400 through the 3rd wireless communica-
tion interface 524, and transmit detailed information of the
docking station 500 to the electronic device 400. The 3rd
wireless communication interface 524 may perform data
communication with the electronic device 400 through an
external iput/output and/or storage device, a USB hub, a
network connection unit, a display coupling unit or a micro
controller including a converter chip. And, the 3rd wireless
communication interface 524 may be easily connected with
the electronic device 400.

In various exemplary embodiments, the 3rd wireless
communication interface 524 may include a module of
making available 1st wireless commumication (e.g., ultra
high speed close proximity communication of a 60 GHz
band) between the electronic device 400 and the docking
station 500. For example, the 3rd wireless communication
interface 524 may receive data that are transmitted through
the 1st wireless communication, from the electronic device
400. The 3rd wireless communication interface 524 may
forward, to the external device 600, data that 1s received
through the 1st wireless communication, using a USB
scheme or a PCle based scheme. In various exemplary
embodiments, the 3rd wireless communication interface 524
may correspond to the atorementioned construction of the
1st wireless communication interface 513 of the electronic
device 400 and therefore, 1ts detailed description 1s omitted.

The 4th wireless communication interface 330 may, for
example, include a module that supports another 2nd wire-
less communication that the docking station 500 1s available
to support, apart from the 1st wireless communication. In
various exemplary embodiments, the 4th wireless commu-
nication interface 530 may directly communicate with the
clectronic device 400, or support a connection with the
external device 600, 710, 720 or 730. The 4th wireless
communication interface 530 may not be included i the
docking station 500 as well. The 4th wireless communica-
tion interface 330 may correspond to the aforementioned
construction of the 2nd wireless communication interface
515 of the electronic device 400 and thus, its detailed
description 1s omitted.

According to various exemplary embodiments, the dis-
play processor 525 may transmit video related data recerved
from the electronic device 400, to the external device 600
such as the monitor, the TV, etc. The display processor 325
may transmit the video related data to a video play device
through a USB or HDMI terminal.

According to various exemplary embodiments, the hub/
switch unit 527 may switch the USB terminal 528 and the
wired/wireless communication interface 529, to control data
transmission/reception. For example, if the external device
playing transmitted/received data 1s connected with the
docking station 500 by the USB terminal 528, the hub/
switch unit 527 may switch the transmitted/received data to
the USB terminal 528. Or, 11 the external device playing the
transmitted/received data 1s connected with the docking
station 500 through the wired/wireless communication inter-
face 529, the hub/switch unit 527 may switch the transmut-
ted/received data to the wired/wireless communication inter-
face 529.

According to various exemplary embodiments, the USB
terminal 528 may include a terminal that may connect at
least one USB. The USB terminal 528 may be connected

5

10

15

20

25

30

35

40

45

50

55

60

65

30

with at least one of the external devices (e.g., the keyboard
710, the mouse 720 or the USB 730). Or, the USB terminal
528 may be connected with the external device 600 (e.g., the
monitor and the TV).

According to various exemplary embodiments, the wired/
wireless communication interface 529 may be connected
with at least one external device through a LAN or Wik, to
perform communication. Or, the wired/wireless communi-
cation iterface 3529 may include another communication
interface that may perform communication with the external
device 600, 710, 720 or 730, other than the L AN or Wiki.
For example, the wired/wireless communication interface
529 may include an HDMI, a USB, an optical interface, a
D-sub or the like.

According to various exemplary embodiments, the power
source unit 326 may receive an applied AC power source
(e.g., 220V) from the external, and convert the received AC
power source into a DC power source. The power source
unit 526 may generally receive a supply of power from the
external, by inserting a terminal (e.g., an adapter) of the
docking station 500 into a wall outlet that 1s installed 1n a
wall. And, the power source unit 526 may convert an AC
power source of 220 voltage (V) supplied from the external,
into a DC power source of 3V or 9V. The power source unit
526 may include a variable DC/DC element that may boost
the converted DC power source 5V or 9V mto 10V to 20V,

According to various exemplary embodiments, the con-
troller 521 may control a general operation of the docking
station 500 1n order to wirelessly provide power to the
clectronic device 400 through an electrical conductive coil
that 1s configured 1n a surface of the docking station 500. The
controller 521 may transmait at least a part of information
about the docking station 500 or information about at least
one external device 600, 710, 720 or 730 connected to the
docking station 500, to the electronic device 400 through at
least one of the wireless charger 523 or the 1st wireless
communication interface 524.

In response to a response signal of the electronic device
400 responsive to a ping signal transmitted to the electronic
device 400, the controller 521 may judge the availability or
non-availability of proximity communication (e.g., ultra
high speed close proximity communication) of the electronic
device 400 and the availability or non-availability of wire-
less charging. For example, 1f the electronic device 101 1is
available for proximity communication, the controller 521
may transmit detailed information of the docking station 500
to the electronic device 400 through the wireless charger
523. In various exemplary embodiments, the detailed infor-
mation may include at least one of information related to an
identifier of the docking station 500, a state thereof, a
specification thereof, an authentication thereof, a security
thereof or the like.

If the electronic device 400 nor requiring charging 1s
sensed, the controller 521 may transmit information about
the docking station 500 to the electronic device 400 through
the 1st wireless communication interface 524. If information
including an identifier of at least one external device 1is
received corresponding to connection with the at least one
external device, the controller 521 may classity the at least
one external device through the received identifier, and
transmit the classification result to the electronic device 400.
The controller 521 may classily the connected at least one
external device 1n accordance with the priority or type of the
at least one external device.

IT a response signal responsive to a ping signal transmitted
by the docking station 300 1s not received from the elec-
tronic device 400 for a predetermined time 1n a state where
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a connection of the docking station 500 with the electronic
device 400 1s kept, the controller 521 may inactivate prox-
imity communication (e.g., ultra high speed close proximity
communication) with the electronic device 400. The con-
troller 521 may discern the electronic device 400. And, the
controller 521 may transmit information of the docking
station 300 to the electronic device 400 such that the docking
station 500 may be recognized. And, the controller 521 may
convert the docking station 500 into a communication
available state. And, the controller 521 may perform an
operation associated with wireless charging or proximity
communication, on the basis of the information of the
docking station 500.

The controller 521 can control a general operation of the
docking station 500. In various exemplary embodiments, the
controller 521 may, for example, have the same or similar
construction to the processor 210 of FIG. 2. In various
exemplary embodiments, the controller 521 may process an
operation related to data communication between the dock-
ing station 500 and the electronic device 400 or between the
docking station 300 and the external device 600, 710, 720 or
730. In accordance with various exemplary embodiments,
the controller 521 may control a connection among the
clectronic device 400, the docking station 500 and the
external device 600, 710, 720 or 730, and control an
operation related to adaptively changing and performing
data communication on the basis of a connection state of the
docking station 500 with the electronic device 400.

The control operation of the controller 521 according to
various exemplary embodiments of the present disclosure 1s
described 1n detail with reference to the drawings described
later. According to various exemplary embodiments of the
present disclosure, the controller 521 may be implemented
as one or more processors that execute one or more pro-
grams stored 1n the memory 522 to control an operation of
the electronic device 500 according to various exemplary
embodiments of the present disclosure.

In various exemplary embodiments, the external device
600, 710, 720 or 730 may include various constructions
(e.g., a wired communication circuitry, a wireless commu-
nication circuitry, a processor, a display, an input device, an
output device, etc.) corresponding to the type of the external
device 600, 710, 720 or 730.

The external device 600, 710, 720 or 730 may commu-
nicate with another device (e.g., the electronic device 400 or
the docking station 500) based on a wired or wireless
connection. According to one exemplary embodiment, the
external device 600, 710, 720 or 730 may be connected with
another device (e.g., the docking station 500 or the elec-
tronic device 400) 1n a wireless scheme (e.g., RFE, near-field
magnetic induction (NFMI), BT, audible over Bluetoothlow
energy (AoBLE), etc.). According to one exemplary
embodiment, the external device 600, 710, 720 or 730 may
be connected with another device (e.g., the docking station
500) 1n a wired scheme (e.g., an HDMI).

The external device 600, 710, 720 or 730 may receive
provided data from wiredly or wirelessly connected another
device, and output related information (e.g., video data,
audio data, etc.). In accordance with one exemplary embodi-
ment, the external device 600, 710, 720 or 730 may receive
data, which 1s forwarded through 1st wireless communica-
tion between the electronic device 400 and the docking
station 500, from the docking station 500 through wired
communication. The external device 600, 710, 720 or 730
may output the received data correspondingly to the type
(e.g., a display device, an audio output device, etc.) of the
external device 600, 710, 720 or 730.
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In accordance with one exemplary embodiment, 1t the
external device 600, 710, 720 or 730 1s a display device, the
external device 600 may be connected with the docking
station 500 by an HDMI or USB. And, if the external device
600 1s an audio output device, the external device 600 may
be connected with the docking station 500 by an auxiliary
port (AUX), an optical output terminal, etc.

In accordance with one exemplary embodiment, the exter-
nal device 600 710, 720 or 730 may additionally support a
wireless connection with the electronic device 400 or the
docking station 500 as well. For example, the external
device 600, 710, 720 or 730 may further include a 5th
wireless communication interface (not shown) for support-
ing 2nd wireless communication, like the 2nd wireless
communication interface 513 of the electronic device 400 or
the 4th wireless communication intertace 330 of the docking
station 500. The external device 600, 710, 720 or 730 may
directly connect with the electronic device 400 through the
Sth wireless communication interface, or may connect with
the docking station 500.

As mentioned above with reference to FIG. 4 and FIG. 5,
the electronic device 400 and the docking station 500 may
use at least one of the 1st wireless communication or the 2nd
wireless communication, to perform data commumnication
with each other and provide wireless charging. The docking
station 500 and the external device 600, 710, 720 or 730 may
use the wired communication (e.g., HDMI, USB, etc.) or the
wireless communication (e.g., WiF1, WiGig, BT, etc.), to
perform data communication with each other.

In accordance with various exemplary embodiments, 11
the electronic device 400 and the docking station 500 are
connected with each other, the electronic device 400 and the
docking station 500 may check information such as the
existence or non-existence of proximity communication, the
type of the communication, a function that the docking
station 500 supports, a basic mode of the docking station
500, etc. through mband communication of wireless charg-
ing, and may activate a proximity communication circuitry
unit, and may use the information of the docking station 500
and the electronic device 400, to transmit/recerve a signal
suitable to this.

In accordance with various exemplary embodiments, 1f
the electronic device 400 and the docking station 500 are
connected with each other, the electronic device 400 may
transmit the existence or non-existence of the electronic
device 400 and related information, to the docking station
500 by wireless charging power. And, 1f the information
transmission 1s completed, the electronic device 400 may
begin charging. At this time, inband communication may
proceed to transmit and/or recerve the related information,
and may be additionally used for communication using the
inband communication’s 1dle frame (e.g., a reserved region).
According to various exemplary embodiments, this proxim-
ity communication (e.g., ultra high speed close proximity
communication) between the electronic device 400 and the
docking station 500 may make available fast transmission of
large capacity data. Also, the electronic device 400 may
provide a streaming service to the docking station 500 or the
external device (e.g., the video play device) that 1s connected
to the docking station 500.

As described above, the docking station 500 according to
various exemplary embodiments imncludes housing, an elec-
trical conductive coil, a wireless charger, an electrical con-
nection part, a communication interface, and a processor
(e.g., the controller 521). The housing includes a 1st surface
facing a 1st direction and a 2nd surface facing a 2nd
direction different from the 1st direction wherein at least a
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part of the 1st surface 1s configured to get in contact (or
non-contact) with a surface of a 1st electronic device (e.g.,
the electronic device 400). The electrical conductive coil 1s
located within the housing to be closer to the 1st surface than
the 2nd surface. The wireless charger includes a charging
circuitry that receives power from an external power source
and wirelessly provides power to the 1st electronic device
through the 1st surface via the coil. The electrical connection
part 1s exposed to the housing. The communication interface
includes a wireless communication circuitry and a wired
communication circuitry. The wireless communication cir-
cuitry supports wireless communication with the 1st elec-
tronic device wherein the wireless communication has a
predefined frequency range. The wired communication cir-
cuitry receives data from the 1st electronic device using the
wireless communication circuitry, and transmits data to at
least one 2nd electronic device (e.g., external device 600)
through the connection part. The processor (e.g., the con-
troller 521) generally controls an operation of the docking
station so as to provide wireless charging to the 1st elec-
tronic device.

According to one exemplary embodiment, the docking
station may not include a display unit for displaying an
image. According to one exemplary embodiment, the con-
nection part may include an HDMI terminal and/or a USB
terminal. According to one exemplary embodiment, the data
received from the 1st electronic device may include non-
compressed audiovisual data. According to one exemplary
embodiment, the predefined frequency range may include a
range of 55 GHz to 66 GHz.

According to one exemplary embodiment, the processor
may transmit at least a part of information about the docking
station or information about the 2nd electronic device that 1s
connected to the docking station, to the 1st electronic device
through at least one of the wireless charger or the commu-
nication interface. According to one exemplary embodi-
ment, 1 the 1st electronic device requiring charging i1s
sensed, the wireless charger may transmit a ping signal
including the information about the docking station to the
1st electronic device. According to one exemplary embodi-
ment, the information about the docking station may include
at least one of the existence or non-existence ol proximity
communication, the type of a communication scheme, the
existence or non-existence ol a memory, or the type of data
that the charging device supports. According to one exem-
plary embodiment, the processor may judge the availability
or non-availability of proximity communication of the 1st
clectronic device and the availability or non-availability of
wireless charging correspondingly to a received response
signal responsive to the transmitted ping signal. According
to one exemplary embodiment, 1f the 1st electronic device 1s
available for proximity communication, the processor may
transmit detailed information of the docking station to the
1st electronic device through the wireless charger. Accord-
ing to one exemplary embodiment, the detailed information
may include at least one of an identifier of the docking
station, a state thereof, a specification thereof, an authenti-
cation thereof or a security thereof. According to one exem-
plary embodiment, 1f the 1st electronic device not requiring
charging 1s sensed, the processor may transmit the informa-
tion about the docking station to the 1st electronic device
through the communication interface.

According to one exemplary embodiment, if information
including an 1dentifier of at least one 2nd electronic device
1s received correspondingly to a connection of the docking
station with the at least one 2nd electronic device, the
processor may classify the at least one 2nd electronic device
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through the received identifier, and transmit the classified
result to the 1st electronic device. According to one exem-
plary embodiment, the processor may classity the connected
at least one 2nd electronic device in accordance with the
priority or type of the at least one 2nd electronic device.
According to one exemplary embodiment, 1 a response
signal responsive to the transmitted ping signal 1s not
received from the 1st electronic device for a predetermined
time 1n a state where a connection of the docking station
with the 1st electronic device 1s kept, the processor may
inactivate proximity communication with the 1st electronic
device.

As described above, the electronic device 400 according
to various exemplary embodiments may include a display, a
sensor unit, a wireless charger, a communication interface,
and a processor. The sensor unit includes at least one sensor.
The wireless charger includes a charging circuitry wirelessly
receiving power from the docking station. The communica-
tion 1nterface transmits data to the docking station through
a wireless communication circuitry. The wireless commu-
nication circuitry supports wireless communication having a
frequency range that 1s predefined with the docking station.
The processor changes setting to correspond to the docking
station through information received from the docking sta-
tion.

According to one exemplary embodiment, the data may
include non-compressed audiovisual data. According to one
exemplary embodiment, the predefined frequency range
may include a range of 55 GHz to 66 GHz. According to one
exemplary embodiment, at least one of the wireless charger
and the communication interface may receive, from the
docking station, at least a part of information about the
docking station or information about the 2nd electronic
device (e.g., the external device 600) that 1s connected to the
docking station.

According to one exemplary embodiment, 1f a ping signal
1s recerved from the docking station through the wireless
charger correspondingly to the sensing of the docking sta-
tion, the processor may judge the availability or non-avail-
ability of proximity communication of the docking station
and the availability or non-availability of wireless charging
from the received ping signal.

According to one exemplary embodiment, if the processor
1s available for proximity communication with the docking
station, the processor may establish a connection of prox-
imity communication (e.g., ultra high speed close proximity
communication) with the docking station. And, the proces-
sor may receive detailed information of the docking station
from the docking station through the proximity communi-
cation connection. And, the processor may execute the
change of setting and an application that are required for the
docking station based on at least a part of at least one of the
ping signal or the detailed information.

According to one exemplary embodiment, 1f a trigger
signal 1s received from the docking station through the
sensor unit, the processor may establish a connection of
proximity communication with the docking station. And, the
processor may receive information about the docking station
that 1s received from the docking station through the prox-
imity communication connection. And, the processor may
execute the change of setting and an application that are
required for the docking station based on at least a part of the
received information about the docking station.

According to one exemplary embodiment, 1f a ping signal
1s not received for a predetermined time from the docking
station 1n a state where a connection of the electronic device
400 with the docking station 1s kept, the processor may
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change a data path with the docking station and a user
interface, and 1nactivate the proximity communication with
the docking station.

According to one exemplary embodiment, 1f the 2nd
clectronic device 1s a video output device, the processor may
configure a screen displayed on a display as a screen
outputted from the video output device, and transmit the
screen to the docking station.

As described above, an electronic device 400 according to
various exemplary embodiments may include a 1st wireless
communication interface configured to perform 1st wireless
communication with another electronic device, a 2nd wire-
less communication interface configured to perform 2nd
wireless communication with another electronic device, and
a processor operatively coupled with the 1st wireless com-
munication interface and the 2nd wireless communication
interface. The processor may be configured to connect with
another electronic device by the 1st wireless communica-
tion, using the 1st wireless communication interface,
execute a 1st process with another electronic device on the
basis of the 1st wireless communication, sense a 2nd process
during the execution of the 1st process, allocate a resource
for processing the 1st process and the 2nd process, 1n
accordance with a corresponding profile, and process at least
one process among the 1st process or the 2nd process on the
basis of the allocated resource.

In accordance with various exemplary embodiments, the
st wireless communication may be configured to include
high speed close proximity communication, and the 2nd
wireless communication may be configured to include one
or more wireless communication other than the 1st wireless
communication.

In accordance with various exemplary embodiments, the
processor may be configured to, when sensing the 2nd
process during the execution of the 1st process, execute
connection of the 2nd wireless communication with another
electronic device, in accordance with a connection state of
the 1st wireless communication.

In accordance with various exemplary embodiments, the
processor may be configured to execute the 1st process with
another electronic device, on the basis of the 2nd wireless
communication that use the 2nd wireless communication
interface, 1n accordance with a connection state of the 1st
wireless communication with another electronic device.

In accordance with various exemplary embodiments, the
processor may be configured to, when the connection with
another electronic device 1s released, change the 1st process
to correspond to the 2nd wireless communication, and
execute the changed 1st process with another electronic
device, using the 2nd wireless communication interface.

In accordance with various exemplary embodiments, the
processor may be configured to maintain, stop or change the
1st process, and execute the 2nd process.

In accordance with various exemplary embodiments, the
processor may be configured to if the 2nd process occurs,
judge a resource of the electronic device, reallocate a
resource required for processing of the 1st process and the
2nd process, and execute at least one process among the 1st
process or the 2nd process 1 accordance with the reallo-
cated resource.

In accordance with various exemplary embodiments, the
processor may be configured to, 1f the 2nd process 1s ended,
restore a resource for the 1st process to execute the Ist
process.

In accordance with various exemplary embodiments, the
processor may be configured to store execution information
about the 1st process in response to the sensing of the 2nd
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process, and continuously execute the 1st process with
another electronic device 1n accordance with the execution
information, in response to the ending of the 2nd process.

In accordance with various exemplary embodiments, the
processor may be configured to confirm an identifier of
another electronic device 1n response to the ending of the
2nd process, and initialize the connection according to the
1st wireless communication or resume the 1st process with
another electronic device, on the basis of the identifier of
another electronic device.

An example of an operation of processing a process 1n
accordance with the interworking of the electronic device
400, the docking station 500, and the external device 600 1n
various exemplary embodiments will be described below.
For example, in various exemplary embodiments, while the
clectronic device 400 and the docking station 500 are
connected (e.g., connected by 1st wireless communication)
with each other and execute a 1st process, 1n case where a
new 2nd process occurs, the 1st process and the 2nd process
may be processed seamlessly systematically. In various
exemplary embodiments, the following description 1s made
for a method for, if sensing the occurrence of the 2nd process
in course of the execution of the 1st process, notifying this,
a method for processing the 2nd process and the 1st process
sequentially, independently or 1n parallel, a method for again
returning to previous context (e.g., the 1st process) atiter the
ending of the 2nd process, and the like.

FIG. 6A 1illustrates a flowchart of an operation of an
clectronic device 1n a system 1n which the electronic device,
a docking station, and an external device are connected with
one another according to various exemplary embodiments of
the present disclosure.

According to various exemplary embodiments, in FIG.
6A, 1t may be assumed that the electronic device 400 and the
docking station 500 are connected with each other, and the
external device 600 (e.g., a display device) 1s connected to
the docking station 500. FIG. 6 A may represent an example
of an operation of the electronic device 400, when a new
process occurs in a state where the electronic device 400
operates, for example, in a PC mode and processes the
existing process. According to one exemplary embodiment,
in the above system, the electronic device 400 may transmit
played video data to the external device 600 through the
connected docking station 500 and, in a state where the
external device 600 1s recerving the played video data from
the electronic device 400 to display a related screen, the
clectronic device 400 may receive a phone call.

Referring to FIG. 6A, 1n operation 601, the electronic
device 400 may be 1n a state of getting in contact and
connecting with the docking station 500. For example, the
clectronic device 400 may be 1n a state 1n which proximity
communication 1s connected based on the 1st wireless
communication interface 513 of the electronic device 400
and the 3rd wireless communication interface 524 of the
docking station 500. According to one exemplary embodi-
ment, the electronic device 400 may be i1n a state of
connecting with the docking station 500 and operating 1n a
PC mode, to transmit played video data to the docking
station 500 through the 1st wireless commumnication (e.g.,
ultra high speed close proximity communication) and enable
the external device 600 connected to the docking station 500
to display the video data. That 1s, the electronic device 400
may be 1n a state of processing a 1st process (e.g., the
existing process, for example, a process related to playing
and transmitting of video data) in response to the connection
with the docking station 500. According to one exemplary
embodiment, the electronic device 400 may get 1n contact
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with the docking station 500, and perform the existing
process ol transmitting and receiving data through a con-
nection procedure ol wireless charging and/or proximity
communication with the docking station 500. In accordance
with various exemplary embodiments, the data may be
transmitted as data of several forms such as a voice, a video,
etc., and may provide a function to a user through the
external device 600.

In operation 603, the electronic device 400 may sense the
occurrence of an interrupt related to a 2nd process (e.g., a
new process, for example, a process related to phone call
incoming), i course ol processing the 1st process. Accord-
ing to various exemplary embodiments, in case where the
clectronic device 400 1s connected with the docking station
500 and thereafter some new process occurs 1n course of
processing the existing process, the electronic device 400
may seamlessly process the existing process and the new
process. The electronic device 400 may {first recognize the
arrival of the new process and notily this to a user. Accord-
ing to one exemplary embodiment, 11 the new process occurs
in course of performing the existing process, the electronic
device 400 may perform the step of notifying this to the user.
For example, 1n operation 603, the electronic device 400
may provide the user with a notification of the occurrence of
the new process such as phone call incoming, in course of
processing the existing process such as transmitting video
data to the external device 600 through the docking station
500. A method for notifying the new process according to
various exemplary embodiments 1s described in detail with
reference to the drawings described later.

In operation 605, the electronic device 400 may judge 1
the new process 1s available to be processed by the external
device 600. According to one exemplary embodiment, after
the electronic device 400 provides a notification of the
occurrence of the new process (e.g., phone call incoming) to
the user, 11 the user accepts the corresponding notification,
the electronic device 400 may decide to process the new
process based at least partially on whether the new process
1s a process available to be processed by the external device
600, whether 1t 1s a state where the external device 600 1s set
to process the new process, or the like. According to one
exemplary embodiment, the electronic device 400 may
determine a resource and method required for accepting the
new process. In this process, the docking station 500 may
notily the electronic device 400 whether the external device
600 1s which device or whether the external device 600 1s a
device having a processing capability of which extent, and
may support to determine a portion that the electronic device
400 may support. The electronic device 400 may determine
resources of the external device 600 and the electronic
device 400 and searching available resources of the external
device 600 and the electronic device 400, to check 1f the new
process 15 a process available to be jointly processed. If the
joint processing 1s not available, the electronic device 400
may select the priority of the existing process and the new
process, and differentially allocate the resource to the exist-
ing process and the new process, and perform the existing
process and the new process 1n accordance with the selected
priority.

If 1t 1s judged that the new process i1s available to be
processed by the external device 600 1n operation 605 (‘Yes’
of operation 605), 1n operation 607, the electronic device
400 may transmit the new process and related data to the
external device 600 through the docking station 500. The
external device 600 may receirve the new process and the
related data, and perform the processing of the received new
process and related data.
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If 1t 1s judged that the new process 1s not available to be
processed by the external device 600 1n operation 605 (‘No’
of operation 605), 1n operation 609, the electronic device
400 may decide that the electronic device 400 processes the
new process. According to one exemplary embodiment, the
clectronic device 400 may decide to operate 1n the PC mode
for the existing process while concurrently processing and
performing a phone call for the new process. According to
various exemplary embodiments, when the electronic device
400 decides that the electronic device 400 processes the
existing process and the new process, the electronic device
400 may decide the priority of the existing process and the
new process and then process the existing process and the
new process 1 accordance with the decided priority as well.

In operation 611, the electronic device 400 may process
the existing process and the new process. According to one
exemplary embodiment, 1n response to the deciding of the
processing ol the new process, while operating 1n the PC
mode for the existing process, the electronic device 400 may
concurrently process a phone call for the new process.
According to various exemplary embodiments, to process
the new process, the electronic device 400 may determine a
capacity available 1n the system, and determine priority.
Thereatter, the electronic device 400 may allocate a capacity
enough to execute all of the new process and the existing
process and process the new process and the existing pro-
cess. For example, the electronic device 400 may judge how
to operate the existing process and the new process together
on the at least partial basis of various conditions. A process-
ing method for concurrently performing the existing process
and the new process according to various exemplary
embodiments 1s described in detail with reference to the
drawings described later.

In operation 613, the electronic device 400 may sense the
ending of the new process. For example, the electronic
device 400 may sense the ending of the new process 1n
course of processing the existing process and the new
process. According to one exemplary embodiment, while
executing the existing process of transmitting video data to
the external device 600 1n the PC mode and the new process
of performing a phone call, the electronic device 400 may
sense the ending of the new process 1n accordance with the
ending of the phone call.

In operation 615, 1n response to the sensing of the ending,
of the new process, the electronic device 400 may resume
the existing process. According to one exemplary embodi-
ment, 11 a phone call 1s ended, the electronic device 400 may
operate 1n the PC mode and restore to the existing ongoing
state, to resume an operation according to the PC mode. For
example, 1f the new process 1s ended, the electronic device
400 may reallocate a resource related to the processing of the
existing process, and process the existing process. In accor-
dance with various exemplary embodiments, when the exist-
ing process 1s restored, the electronic device 400 may
resume the existing process 1n various schemes 1n consid-
eration of a connection state of the electronic device 400 and
the docking station 500. Examples of an operation of restor-
ing and processing the existing process 1n accordance with
various exemplary embodiments are described 1n detail with
reference to the drawings described later.

FIG. 6B 1s a flowchart of a method of performing a
multiple process 1n an electronic device according to various
exemplary embodiments of the present disclosure.

Referring to FIG. 6B, in operation 631, the electronic
device 400 1s 1n a state of connecting with the docking
station 300. In operation 633, the processor 120 of the
clectronic device 400 may perform a 1st process. For
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example, the processor 120 may perform data communica-
tion by 1st wireless communication on the basis of a 1Ist
profile. For example, the processor 120 may perform the 1st
process (e.g., data communication) with the docking station
500, on the basis of the 1st profile for interworking with the
external device 600 connected through the docking station
500. A profile according to various exemplary embodiments
1s described 1n detaill with reference to the drawings
described later.

In operation 633, the processor 120 may judge the occur-
rence or non-occurrence ol an interrupt related to a 2nd
process 1n course of processing the 1st process. According to
one exemplary embodiment, the processor 120 may sense a
new 2nd process (e.g., call event reception) other than the
1st process, 1n course of the data communication according
to the 1st process with the docking station 500.

If the mterrupt for the 2nd process 1s not sensed in
operation 635 (‘No’ of operation 635), the processor 120
may return to operation 633, and process the execution of
operation 633 and subsequent operations.

If the interrupt for the 2nd process 1s sensed 1n operation
635 (‘Yes’ of operation 635), in operation 637, the processor
120 may judge the interrupt. According to one exemplary
embodiment, the processor 120 may judge 11 the interrupt
corresponds to at least one of call incoming, call sending,
operation mode conversion (e.g., video mode—PC mode,
etc.) or the like. For example, the processor 120 may judge
the type of the interrupt for the 2nd process.

In operation 639, the processor 120 may judge a 2nd
profile corresponding to the interrupt. For example, the
processor 120 may search and extract a preset profile
available for operation correspondingly to the interrupt type.
In accordance with various exemplary embodiments, the
processor 120 may judge the profile on the at least partial
basis of the interrupt type and device mformation of the
external device that 1s connected through the docking station
500.

In operation 641, the processor 120 may judge operation
state 1information by the 2nd profile. For example, the
processor 120 may judge the operation state information
related to a capability that 1s available by the 2nd profile,
hardware, external device interworking or non-interwork-
ing, data conversion scheme, and the like.

In operation 643, the processor 120 may process data
communication according to the 1st process by at least one
communication among 1st wireless commumnication or 2nd
wireless communication, on the basis of the 2nd profile.

In operation 645, the processor 120 may process a func-
tion according to the interrupt. For example, while process-
ing the 1st process, the processor 120 may start the 2nd
process related to the iterrupt.

FIG. 7 and FIG. 8 illustrate diagrams of a profile accord-
ing to various exemplary embodiments of the present dis-
closure.

According to various exemplary embodiments, the elec-
tronic device 400 may previously configure and store one or
more profiles, and may operate adaptively to the context of
the electronic device 400 on the basis of the corresponding
profile, whereby fast and eflicient corresponding may be
available 1n accordance with the context of the electronic
device 400.

Referring to FIG. 7, 1n various exemplary embodiments,
the profile may be configured on the at least partial basis of
a communication resource 710, a data transmission process-
ing method 720, a system allocation capacity 730 and the
like. For example, the profile may be configured 1n a scheme
of distinguishing a capacity and type of data transmitted, a
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system capacity, a communication method and the like. The
proflle may be variously configured in accordance with
context.

In various exemplary embodiments, the profile may have
detailed information that 1s designated every each 1tem such
as the communication resource 710, the data transmission
processing method 720, the system allocation capacity 730
and the like. For example, as illustrated in FI1G. 8, the profile
may be configured as in an example of a 1st profile or a 2nd
profile.

According to one exemplary embodiment, in case where
the electronic device 400 executes two main processes, the
clectronic device 400 may make selective use of the 1st
profile and the 2nd profile. For example, in case where the
clectronic device 400 executes a 2nd process 1in course of
executing a 1st process, the electronic device 400 may
change the exiting 1st profile into the new 2nd profile to
make use of the new 2nd profile. I1 the electromic device 400
executes the 2nd process 1 course of executing the 1st
process ol outputting a video by 1st wireless communica-
tion, the electronic device 400 may change the 1st process
in accordance with the 2nd profile and operate. In one
example, 1n the 1st profile, the electronic device 400 may use
the 1st wireless communication (e.g., 60 GHz proximity
communication) to output a video, and may correspond to
this to allocate and use a codec and a system as in an
example of the 1st profile of FIG. 8. In another example, 1n
the 2nd profile, the electronic device 400 may use 2nd
wireless communication (e.g., WiF1) to output a video, and
may correspond to this to allocate and use a codec and a
system as 1n an example of the 2nd profile of FIG. 8.

According to various exemplary embodiments, the elec-
tronic device 400 may judge a new process and configure a
profile and, accordingly to the profile, the electronic device
400 may allocate or distribute a resource and operate as well.
Also, according to various exemplary embodiments, the
docking station 300 includes a separate operation processor
(not shown) and storage unit (not shown). The electronic
device 400 may operate 1n such a manner that the docking
station 500 judges context and guides the electronic device
400 to use the profile.

FIG. 9 illustrates a flowchart of a method for operating 1n
an electronic device according to various exemplary
embodiments of the present disclosure.

Referring to FIG. 9, 1n operation 901, the processor 120
of the electronic device 400 may be 1n a specific operation
state after connection with the docking station 500. For
example, the processor 120 may be 1n a state of performing
a 1st process (e.g., transmitting an FHD video through 1st
wireless communication) with the docking station 500.

In operation 903, the processor 120 may sense the occur-
rence of an 1nterrupt related to a new process. For example,
the processor 120 may sense the occurrence of an interrupt
related to additionally executing a 2nd process (e.g., phone
call incoming, message reception, a motion of the electronic
device 400, operation mode conversion, etc.), 1n course of
performing the 1st process.

In operation 905, the processor 120 may output a notifi-
cation related to the interrupt. For example, 1f the 2nd
process corresponds to phone call incoming, the processor
120 may output a notification related to the phone call
incoming and, 1f the 2nd process corresponds to message
reception, the processor 120 may output a notification
related to the message reception. In various exemplary
embodiments, the processor 120 may process to output the
notification related to the interrupt through at least one of the
clectronic device 400 or the external device 600 on the basis
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of various context (e.g., the type of the interrupt, the type of
the external device 600, current context (e.g., whether 1t 1s
a public place, whether 1t 1s conference context, etc.) and the
like). In accordance with various exemplary embodiments,
the outputting of the notification related to the interrupt 1s
described 1n detail with reference to the drawings described
later.

In operation 907, the processor 120 may judge the inter-
rupt. In operation 909, the processor 120 may judge 1t the
interrupt 1s available to be processed by the external device
600. For example, 11 the processor 120 senses the execution
of the 2nd process 1 course of the execution of the 1st
process, the processor 120 may judge 11 the 2nd process 1s
a process available to be processed by the external device

600.

If 1t 1s judged that the mterrupt 1s an 1interrupt available to
be processed by the external device 600 1n operation 909
(“Yes” of operation 909), 1n operation 911, the processor 120
may process to transmit a process, which 1s executed in
accordance with the interrupt, and related data, to the
external device 600. For example, the processor 120 may
execute the 2nd process, and provide information and data
related to the 2nd process to the external device 600 through
the docking station 500. In accordance with various exem-
plary embodiments, the processor 120 may transmit the
process and the related data on the basis of at least a part of
1 st wireless communication or 2nd wireless communication.

In operation 913, the processor 120 may process the
execution of the existing process. For example, the proces-
sor 120 may process to execute the 2nd process by the
external device 600, and keep processing the 1st process.
For example, the 1st process may be 1n a state of being kept
being carried out by the electronic device 400.

If 1t 1s judged that the interrupt 1s an interrupt that 1s not
available to be processed by the external device 600 in
operation 909 (“No” of operation 909), that 1s, 11 1t 1s judged
that the interrupt 1s an interrupt that has to be processed by
the electronic device 400, 1n operation 915, the processor
120 may judge a profile corresponding to the interrupt. For
example, the processor 120 may decide the prionty of the
interrupt for the electronic device 400 and decide the pro-
cessing of the mterrupt within the electronic device 400.
When the processor 120 decides to process the interrupt
within the electronic device 400, the processor 120 may
judge the profile corresponding to the interrupt. According
to one exemplary embodiment, the processor 120 may judge
current context (e.g., the type of the 1st process that 1s 1n
execution, the type of the connected external device 600,
resource information required for execution of the 2nd
process, and the like), and may search and select a profile
corresponding to the judgment result among preset profiles.

In operation 917, the processor 120 may process the
existing process and a new process correspondingly to the
profile. For example, the processor 120 may reallocate a
resource to the 1st process 1n accordance with the profile and
process the 1st process, and process the execution of the 2nd
process. According to one exemplary embodiment, 1n case
where the processor 120 1s transmitting an FHD wvideo
through the 1st wireless communication, the processor 120
may select and decide a capacity and type of data, a codec,
a core or the like, and process changed video transmission
through the 2nd wireless communication. The processor 120
may process the 1st process 1n accordance with the profile
while concurrently processing the 2nd process. Examples of
an operation of processing the existing process and the new
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process 1n accordance with various exemplary embodiments
are described i1n detaill with reference to the drawings
described later.

In operation 919, the processor 120 may sense the ending,
of the new process. For example, the processor 120 may
sense the ending of the 2nd process 1n course of processing
the 1st process and the 2nd process. According to one
exemplary embodiment, while executing the 1st process of
transmitting video data to the external device 600 and the
2nd process of performing a phone call, the processor 120
may sense the ending of the 2nd process 1n accordance with
the ending of the phone call.

In operation 921, 1f the processor 120 senses the ending
of the new process, the processor 120 may resume the
existing process. For example, 1f the 2nd process 1s ended 1n
course of processing the 1st process 1n accordance with the
changed profile, the processor 120 may reallocate a resource
to the 1st process on the basis of the non-changed original
profile, and process the 1st process. In accordance with
various exemplary embodiments, at the time of the restoring
of the 1st process, the processor 120 may resume the 1st
process 1n various schemes in consideration of a connection
state of the electronic device 400 and the docking station
500. Examples of an operation of restoring and processing
the existing process 1n accordance with various exemplary
embodiments are described 1n detail with reference to the
drawings described later.

As mentioned above, according to various exemplary
embodiments, first, the electronic device 400 and the dock-
ing station 500 get 1n contact with each other, and go through
a connection procedure of wireless charging or 1st wireless
communication (e.g., ultra high speed close proximity com-
munication of a 60 GHz band), and perform a process of
exchanging data between the electronic device 400 and the
docking station 500. In various exemplary embodiments, the
data may, for example, include data of several forms such as
a voice, a video, etc., and provide a related function to a user
through the external device 600.

Next, 1n accordance with various exemplary embodi-
ments, 1f the new process occurs, the electronic device 400
may pertorm the step of notitying the occurrence of the new
process to the user. Thereafter, 1f an approval to the notifi-
cation 1s inputted by the user selectively or automatically,
the electronic device 400 may determine a resource (e.g.,
capacity) available 1n a system and determine the priority of
the new process, 1 order to process the new process. In
accordance with various exemplary embodiments, the elec-
tronic device 400 may allocate a resource for the execution
of all the new process and the existing process, and process
the new process and the existing process. Also, after one
process (e.g., the new process) 1s finished or completed, the
clectronic device 400 may resume the existing process. In
various exemplary embodiments, the electronic device 400
may further perform the step of again allocating a resource
to the existing process and deciding whether to resume the
existing process.

FIG. 10 illustrates a flowchart of a method for outputting,
a notification of an interrupt 1n an electronic device accord-
ing to various exemplary embodiments of the present dis-
closure.

Referring to FIG. 10, in operation 1001, the processor 120
of the electromic device 400 may sense an interrupt. For
example, the processor 120 may sense the occurrence of the
interrupt for executing a new 2nd process, 1n course of
executing a 1st process.

In operation 1003, the processor 120 may judge a current
operation mode of the electronic device 400. In operation
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1005, the processor 120 may judge if the electronic device
400 1s operating 1n a public (or conterence) mode. According
to one exemplary embodiment, the processor 120 may judge
an operation mode of the electronic device 400 on the at
least partial basis of current position information of the
clectronic device 400, identification information (e.g., an 1D,
etc.) of the docking station 300, public (or conference) mode
setting 1nformation, presentation operation information,
peripheral context information acquired by various sensors,
or the like.

If 1t 1s judged that the electronic device 400 1s operating,
in the public mode 1n operation 1005 (“Yes™ of operation
1005), mn operation 1007, the processor 120 may process a
restrictive notification output for the mterrupt. For example,
assuming that the interrupt 1s phone call incoming, and the
noftification output 1s set to a bell sound mode, and 1t 15 a
scheme of notification output by the external device 600, the
processor 120 may process to automatically change setting
into a vibration mode or mute mode, and output a call
incoming notification only within the electronic device 400.

If 1t 1s judged that the electronic device 400 1s not
operating in the public mode 1n operation 1005 (*No” of
operation 1005), 1n operation 1009, the processor 120 may
process the nofification output in accordance with a set
scheme. For example, assuming that the interrupt 1s the
phone call incoming, and the notification output 1s set as the
bell sound mode, and 1t 1s the notification output scheme by
the external device 600, the processor 120 may process to
perform a notification output of the bell sound mode, and a
notification output of the external device 600.

FI1G. 11 illustrates a flowchart of a method for notification
at process occurrence 1n an electronic device according to
various exemplary embodiments of the present disclosure.

Referring to FIG. 11, 1n operation 1101, the processor 120
of the electronic device 400 may sense an interrupt. For
example, the processor 120 may sense the occurrence of the
interrupt for executing a new 2nd process, 1 course of
performing a 1st process.

In operation 1103, the processor 120 may judge notifica-
tion information related to a notification output for the
interrupt. For example, the processor 120 may judge if a
notification output scheme 1s by a vibration mode, a mute
mode or a bell sound mode, on the basis of the set notifi-
cation information.

In operation 1105, the processor 120 may process the
notification output based on at least one of the electronic
device 400 or the external device 600 1n accordance with the
judged notification mformation. Examples of an operation of
processing the notification output in accordance with the
notification information in various exemplary embodiments
are 1llustrated 1n FIG. 12 and FIG. 13.

FIG. 12 and FIG. 13 illustrate diagrams a method for
notification at process occurrence in an electronic device
according to various exemplary embodiments of the present
disclosure.

Referring to FIG. 12, FIG. 12 may represent an example
ol an operation ol processing a notification output using a
display.

As 1llustrated 1n FIG. 12, the electronic device 400 may
output a notification of an interrupt through the external
device 600. According to one exemplary embodiment, 1n a
state where a display 1250 of the electronic device 400 1s off
(e.g., screen ofl), the processor 120 may forward data related
to the notification, to the external device 600 through the
docking station 500. The external device 600 may output
(display) the notification of the iterrupt in the form of
pop-up 1200, on the basis of the received data related to the
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notification. According to one exemplary embodiment, the
processor 120 may provide related control information to
differently output a notification position (e.g., a screen edge,
a screen center, etc.) within the display 1270 of the external
device 600 on the at least partial basis of a significance of a
sender, a correlation, the content of the notification, the type
of the notification, or the like. According to one exemplary
embodiment, the processor 120 may vary a nofification
output (display) time and an output (display) method (e.g.,
flickering, etc.), and may vary an output (display) in accor-
dance with the type of a corresponding process according to
an interrupt as well. In one example, the processor 470 may
process to output a notification message (e.g., “there 1s a new
incoming call,” “there 1s a new video call,” “there 1s a new
message,” etc.) in the form of pop-up 1200 at a right lower
end of the display 1270 of the external device 600.

Referring to FIG. 13, FIG. 13 may represent an example
of an operation of processing a notification output using a
vibration.

In case where the electronic device 400 outputs a notifi-
cation of an interrupt by a vibration, a 1st wireless commu-
nication connection between the electronic device 400 and
the docking station 500 may be made unstable, because the
clectronic device 400 and the docking station 500 are
deviated from a position (or a distance, etc.). Also, in case
where the electronic device 400 1s under wireless charging
through the docking station 500, the vibration of the elec-
tronic device 400 may bring about the ineflicient progress of
the wireless charging. Accordingly, 1n various exemplary
embodiments, 1n case where the electronic device 400 and
the docking station 500 are connected with each other, the
clectronic device 400 may process not to directly output the
notification by the vibration.

According to one exemplary embodiment, in case where
the processor 120 judges that the electronic device 400 and
the docking station 500 are connected with each other, the
processor 120 may automatically convert a vibration scheme
that has been set for an interrupt into another scheme (e.g.,
a bell sound and a lamp), to process a notification output.
Also, as illustrated 1n FIG. 13, the processor 120 may
transmit data related to the notification output to the external
device 600 connected through the docking station 500 or to
a peripheral device 1300 (e.g., a keyboard and a mouse) of
the external device 600, to enable the external device 600 or
the peripheral device 1400 to perform the notification output
by a vibration. According to various exemplary embodi-
ments, while the external device 600 displays notification
information through a display of the external device 600 on
the basis of the received data, the external device 600 may
operate to output a notification vibration through the periph-
eral device 1300 connected with the external device 600.

According to various exemplary embodiments, a notifi-
cation output method may be implemented variously besides
the aforementioned method.

According to one exemplary embodiment, the processor
120 may process a notification output through the electronic
device 400. For example, 1n case where the electronic device
400 interworks with the external device 600 through the
docking station 500 1n a very public place (e.g., a conference
room, an oflice, etc.), the processor 120 may operate to
perform a notification output (display) within a display of
the electronic device 400, without performing a notification
output (display) of the external device 600, for the sake of
privacy protection. According to various exemplary embodi-
ments, to prevent a decrease of a concentration of many
people who are watching the external device 600 1n a public
place and protect a user individual’s privacy, etc., the
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processor 120 may perform the notification output 1n various
schemes of applying the display of the electronic device 400.
For example, 1n case where a conference room 1s dark, the
processor 120 may display a notification small or dark.

According to one exemplary embodiment, the processor
120 may process a notification output using a bell sound. In
various exemplary embodiments, the processor 120 may
sense a connection state of the electronic device 400 and the
docking station 500, to differently output the bell sound for
a notification. For example, 1n case where the electronic
device 400 1s connected to the docking station 500 and 1is
used 1n an oflice or at a home, the processor 120 may
differently output the bell sound in accordance with the
docking station 500 to which the electronic device 400 1s
connected. In one example, the processor 120 may output a
discontinuous bell sound not to decrease the concentration
ol other people 1n a common space such as an oflice, and
may output a continuous bell sound 1n a personal space such
as a home. As mentioned above, 1 various exemplary
embodiments, the processor 120 may differently perform the
notification output 1n accordance with the docking station
500 to which the electronic device 400 1s connected.

According to one exemplary embodiment, the processor
120 may differently process a notification output in accor-
dance with the external device 600. For example, the pro-
cessor 120 may selectively perform at least one notification
output among a display notification output, a sound notifi-
cation output, or a vibration notification output in accor-
dance with the type of the external device 600 such as a
screen display device, a sound output device such as a
speaker, a display device with a speaker, or the like.

According to one exemplary embodiment, the processor
120 may process a notification output using a lamp. For
example, all devices such as the electronic device 400, the
docking station 500, the external device 600, a peripheral
device (e.g., a keyboard, a mouse, etc.) connected with the
external device 600 or the like may each include a lamp
(e.g., an LED lamp) that displays a state of the correspond-
ing device. Accordingly, in various exemplary embodi-
ments, the processor 120 may process a notification output
of an interrupt according to a new process, using a lamp
installed 1 at least one device among various devices
interworking with one another. According to one exemplary
embodiment, the processor 120 may process the notification
output of the interrupt using an optical unit for an optical
mouse, a key related LED for a keyboard, and a power
related LED for a monitor. Also, when processing the
notification output using the lamp, the processor 120 may
process variously the notification output of the interrupt by
changing the number of flickering or a length of light
emitting or changing LED color (e.g., red to green).

As mentioned above, according to various exemplary
embodiments, when a new process occurs in course of the
execution of the existing process, the electronic device 400
may notily the occurrence of the new process to a user in
various schemes. For example, in case where the docking
station 500 gets 1n contact with the electronic device 400 and
thereafter an interrupt related to the new process occurs in
the electronic device 400, the processor 120 may provide a
notification to the user in several ways. For example, the
processor 120 may notily in all schemes of providing the
notification to the user through the electronic device 400
and/or the external device 600, based at least partially on a
display, a bell sound, a vibration, a lamp, etc. Also, 1n
various exemplary embodiments, the processor 120 may
provide a notification of another scheme 1n accordance with
the docking station 500 or 1n accordance with the external
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device 600 connected with the docking station 500. Also, 1n
various exemplary embodiments, when providing a notifi-
cation of a process to the user, the processor 120 may
differently provide this in accordance with context.

Also, 1n various exemplary embodiments, the operation of
providing a notification of a new process has been described

in FI1G. 10, FIG. 11, FIG. 12 and FIG. 13 independently, but
various exemplary embodiments are not limited to this. For
example, the processor 120 may perform the operation of the

notification related to the new process 1n parallel or sequen-
tially by at least one combination of FIG. 10, FIG. 11, FIG.

12 or FIG. 13 as well.

FIG. 14 illustrates a flowchart of a method for executing
a process 1 an electronic device according to various

exemplary embodiments of the present disclosure.

As 1llustrated 1n FIG. 14, FIG. 14 illustrates a diagram of
an operation method of processing the existing process (e.g.,
a 1st process) and a new process (€.g., a 2nd process).

Referring to FI1G. 14, 1n operation 1401, the processor 120
ol the electronic device 400 may judge a resource required
for processing the existing process and the new process. For
example, the processor 120 may judge a resource required
for processing the 1st process and the 2nd process, 1n
response to the occurrence of an interrupt related to the
execution of the 2nd process 1n course of an operation by the
1st process (e.g., transmitting an FHD video to the docking
station 500 by 1st wireless communication).

In operation 1403, the processor 120 may determine (or
predict) the judged resource.

In operation 1405, the processor 120 may judge if the
determined resource 1s a range of a resource of an extent that
1s available to jointly process the existing process and the
New Process.

IT 1t 1s judged that the resource 1s a resource available for
jointly processing in operation 1405 (*“Yes” ol operation
1405), 1n operation 1407, the processor 120 may process the
existing process and the new process.

If 1t 1s judged that the resource i1s not the resource
available for jointly processing in operation 1405 (“No” of
operation 1405), in operation 1409, the processor 120 may
judge a data split processing scheme. For example, the
processor 120 may judge the split (allocation) processing
scheme for data that the electronic device 400 transmits to
the docking station 500 through the 1st wireless communi-
cation.

In operation 1411, the processor 120 may allocate (dis-
tribute) the resource to each process based on the judgment
result. In accordance with various exemplary embodiments,
an operation of allocating (distributing) the resource accord-
ing to the data split processing scheme 1s described 1n detail
with reference to the drawings described later.

In operation 1413, the processor 120 may execute the new
process along with the existing process. For example, the
processor 120 may keep performing data transmission
related to the 1st process correspondingly to the resource
allocation (distribution), and may process the 2nd process
correspondingly to the resource allocation (distribution).

In operation 1415, the processor 120 may judge the
ending or non-ending of the process. For example, the
processor 120 may sense the occurrence or non-occurrence
of an interrupt of ending at least one process among the
existing process or the new process.

If the ending of the process i1s not sensed in operation
1415 (“No” of operation 1415), the processor 120 may
return to operation 1413, and process the execution of
operation 1413 and subsequent operations.
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If the ending of the process 1s sensed 1n operation 1415
(“Yes” of operation 1415), in operation 1417, the processor
120 may judge the ended process. For example, the proces-
sor 120 may judge 1f the ended process 1s the existing

48

processor 120 may allocate an available resource to each of
the existing process and the new process, on the basis of the
data split information.

According to various exemplary embodiments, the pro-
cessor 120 of the electronic device 400 may concurrently

5 C
process or the new process. operate the existing process and the new process. For
It 1t 1s judged to be the ending of the new process in example, the electronic device 400 may sense an interrupt
operation 1417 (“Yes” of operation 1417), in operation  according to a 2nd process, in course of connecting with the
1419, the processor 120 may process to keep executing the docking station 500 and executing an operation related to a
o For examnle. the nrocessor 120 mav end Ist process. If the electronic device 400 senses the interrupt
CAISLIE PTOCESS. pie, the p Y €9 10 according to the 2nd process in course of executing the 1st
the new process, and keep executing the data transmission process, the electronic device 400 may judge a resource and
operation of the existing process. In accordance with various method required for accepting the 2nd process. In this
exemplary embodiments, when ending the new process, the process, the docking station 500 may provide the electronic
processor 120 may reallocate (redistribute) a resource to the device 400 with device information (e.g., the type of the
- device, ability thereof, the performance thereotf, a capability
existing process. For example, the processor 120 may pro- 15 ‘ : :
. . _ thereot, etc.) about whether the external device 600 1s which
cess data transmission on the basis of the resource that 1s device, and may determine and provide a portion that the
allocated to the existing process before the execution of the electronic device 400 may support as well. The processor
new process. 120 of the electronic device 400 may determine resources of
TF it s udeed 1o be the endine of the existine process in the external device 600 and the electronic device 400 and
_ Juds o _ S , S p‘ >0 search available resources of the external device 600 and the
operation 1417 (“No™ of operation 1417), in operation 1421, electronic device 400, thereby checking if the new process
the processor 120 may process to keep executing the new is a process that is available to be jointly processed. In case
process. For example, the processor 120 may end the where the new process 1s not available to be jointly pro-
existing process, and keep executing an operation for the Ce_SSEd: the processor 120 may select (decide) process pri-
new process. In accordance with various exemplary embodi- 4 ority fm: the existing process and the HEW Process, and
. . differentially allocate the resource to the existing process
ments, when ending the existing process, the processor 120 .
locat Fstribut o 1h and the new process, and perform the existing process and
may reallocate (redistribute) a resource to the new process. the new process 1 accordance with the selected priority.
For example, the processor 120 may allocate more resources Examples of an operation of allocating (distributing) a
related to the execution of the new process, to Improve  resource to a process in accordance with various exemplary
performance, speed, or the like according to the processing 30 embodiments will be described below.
of the new process. According to various exemplary embodiments, the pro-
FIG. 15 illustrates a flowchart of a method for executing ~ cessor 120 may adjust video data to adjust a capacity of the
a process in an electronic device according to various video data. In various exemplary el}lbodlmentsj n -1111-1111116-
exemplary embodiments of the present disclosure. ter wave (mmWave) communication (e.g., proximity 64
_ _ _ 35 GHz, Wi1Gig, etc.), a data rate may be a 3 Gbps class and,
Referring to FIG. 13, in operation 1501, the processor 120 in a next generation communication, a 10 Gbps class may be
of the electronic device 400 may judge process priority. For  gyailable. This data rate may control the capacity of data in
example, 1I a resource 1s not mcluded 1n a resource range accordance with at least a part of a compress rate, the
capable of jointly processing a new process along with the number of frames, a resolution of a picture quality, or the
existing process (€.2., “No” of operation 1405 ot FIG. 14), 40 like. According to one exemplary embodiment, the proces-
the processor 120 may judge the process priority for the sor 120 may adjust and set a resolution to HD, full HD
existing process and the new process. In various exemplary (FHD), quad HD (QHD), ultra HD (UHD) and 8K, and may
embodiments, the judging of the process priority of opera- adjust the capacity by another compress rate 1n accordance
tion 1501 may be performed selectively. For example, the with each resolution. Table 2 below may represent an
processor 120 may jump directly to operation 1503, without 45 example of controlling the capacity of data in various
performing operation 1501 in FIG. 15. exemplary embodiments.
TABLE 2
Resolution Bandwidth(bits)
Compress Raw data 1/3 Compress 1/4 Compress 1/5 Compress
fps/bits 30 fps/24 bits 60 fps/24 bits 30 fps/24 bits 60 fps/24 bits 30 ips/24 bits 60 ips/24 bits 30 ips/24 bits 60 fps/24 bits
HD 663,552,000 1,327,104,000 221,184,000 442368000 165,888,000 331,776,000 132,710,400 265,420,800
Full HD 1492992000 2985984000 497,664,000 995328000 373,248,000 746 496,000 298,598 400 597,196,800
QHD  2,654,208,000 5308416,000 884,736,000 1,769472,000 663,552,000  1,327,104,000 530,841,600  1,061,683,200
UHD  5,971,968,000 11,943,936,000 1990656000 3,981,312,000 1492992000  2.985984,000 1,194393.600  2,388,787,200
8K 23,887.872,000 47,775,744.000 7962624000 15925248000 5971968000 11,.943,936,000 4777574400  9,555.148,800

In operation 1503, the processor 120 may judge data split
information correspondingly to the process. In various
exemplary embodiments, the data split information 1is
described 1n detail with reference to the drawings described
later.

In operation 1503, the processor 120 may allocate (dis-
tribute) a resource that will process the process on the basis
of the judged data split information. For example, the
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As shown 1n the example of Table 2, Table 2 represents a
required data rate according to a resolution, a frame, and a
compress. Referring to Table 2, according to one exemplary
embodiment, the processor 120 may control a desired data
capacity by a compress rate of 1/3, 1/4, and 1/5. Also,
according to one exemplary embodiment, the processor 120
may adjust the data capacity by adjusting a frame of 30
frames per second (Ips), 60 1ps, etc. as well. In accordance
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with various exemplary embodiments, on the assumption
that the data capacity 1s 10 Gbps, the processor 120 may
support like a marked (or hatched) portion of Table 1 by each
compress rate and frame count. According to one exemplary
embodiment, the processor 120 may process RAW data by
non-compression up to FHD, and ma process higher high
resolution QHD, UHD and 8K data by loss-less compres-
s1on. Also, according to various exemplary embodiments, 1n
addition to a compression scheme, the processor 120 may
change the existing frame rate (e.g., change a 60 Ips video
into a 30 Ips video) to decrease the data capacity, for
transmission as well.

According to various exemplary embodiments, the pro-
cessor 120 may adjust the data capacity by adjusting audio
data. For example, the processor 120 may adjust the data
capacity by selecting a compress rate through a codec for
various audio qualities as in Table 3 below.

TABLE 3
Audio quality Compression
32 kbps  AM quality
96 kbps M quality
192 kbps  DAB (digital audio broadcasting) quality
224~320 kbps CD quality
96~640 kbps Bitrate range of Dolby Digital (AC3) standard
among loss data compression
1,536 kbps DTS (digital theater system), PCM sound format
of compact disk-digital audio
6,000 kbps  Maximum Bitrate range of DTS-HD High Resolution
AUDIO standard among loss data compression
18,000 kbps  Lossless data compression -> Maximum Bitrate of
among Dolby TRUE HD standard (VBR)
24,500 kbps  Lossless data compression -> Maximum Bitrate of

DTS-HD MASTER AUDIO standard (VBR)
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In various exemplary embodiments, as in the example of 35

Table 3, the processor 120 may, for example, select a
compress rate 1 accordance with each scheme of an audio
codec 1n Table 4 below. This may be a scheme of selecting
the codec to select the compress rate, and decide the data
capacity correspondingly to this.

TABLE 4
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According to various exemplary embodiments, the pro-
cessor 120 may adjust the capacity through separation and
processing by circuitry (e.g., a core, a processor, a commu-
nication resource, etc.) of the electronic device 400.
Examples therecol will be described with reference to the
drawings.

FIG. 16 illustrates a flowchart of allocating a resource 1n
an electronic device according to various exemplary
embodiments of the present disclosure.

As 1llustrated in FIG. 16, FIG. 16 may represent an
example of a case of separating and processing by core of
the processor 120 of the electronic device 400.

Reterring to FIG. 16, 1n operation 1601, the processor 120
can acquire core information about the processor 120. In
various exemplary embodiments, the core information may
include the number of cores of the processor 120, clock set
information (e.g., CPU clock information) or the like.

In operation 1603, the processor 120 may acquire device
information related to the external device 600. For example,
the processor 120 may acquire the number of external
devices 600 connected to the docking station 500, the type
(ability) of the external device 600 and the like through the
docking station 500. Or, at mitial connection with the
docking station 300, the processor 120 may extract the
device mformation about the external device 600 that is
acquired through the docking station 500 and 1s stored 1n the
clectronic device 400.

In operation 1605, the processor 120 may set distribution
for a process correspondingly to the core information and
the device information. For example, the processor 120 may
differentially distribute an available resource to each of the
existing process and a new process, in consideration of the
core mformation and the device information.

In operation 1607, the processor 120 may allocate (dis-
tribute) the resource that will process the process on the
basis of the distribution setting.

In accordance with various exemplary embodiments, an
operation of separating and processing by core may be
achieved as follows. For example, the electronic device 400
may acquire the number of cores of the internal processor

Data compression implementation and compression software

Video codec Loss MPEG-4 ASP 31vx, DivX, FFmpeg MPEG-4, HDX4, Xvid
H.264/MPEG-4  CoreAVC, HDX4, QuickTime H.264, x264
AVC
etc Cimmepak, FFmpeg, Dirac, Indeo, VP3, VP7, Pixlet,
Tarkin, Theora, WMV
Lossless CorePNG, FFV1, Huftyuv, Lagarith, MSU Lossless
Audio codec Normal Dolby Digital, ADPCM, ATRAC, Musepack, TwinVQ, Vorbis, WMA
Pronunciation/ 1LBC, IMBE, 1ISAC, QCELP, Speex
Voice
Lossless Apple Lossless, Dolby TRUE HD, DTS-HD Master Audio (MA),

OptimFROG, FLAC, APE, TTA, WavePack, WMA Lossless

Compression Open source 7-Zip, File Roller, KGB, PeaZip, The Unarchiver
software Freeware DaZip, Bandizip, Bbangzip, KongZip, DGCA, FilZip, GCA, [ZArc,
TUGZ1p, Zipeg, ZipGenius
Common ALZ1p, PowerArchiver, BOMArchiveHelper, MacBinary, Squeez, Stuffit,
use V3 Zip, WinAce, WinRAR, WinRK, WinZip
Command ARC, ARIJ, JAR, bzip2, compress, gzip, Infor-ZIP, LHA, [zop, NABOB,
line PAQ, PKZIP, RAR, SBC, UPX

In various exemplary embodiments, the processor 120
may adjust the entire capacity including a video and a voice,

by suitably selecting context 1n accordance with at least a
part of formats of several schemes, video and voice codec or
the like 1llustrated 1n the example of Table 4.
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120, clock set information and the like, and receive the
characteristic of a supportable external device through the
docking station 300. Thereafter, the electronic device 400
may decide an operating method based on the device infor-
mation of the external device 600. According to one exem-
plary embodiment, the electronic device 400 may detect the
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number and capacities of current available cores of the
clectronic device 400 and check the supportable pertor-
mance ol each external device 600. Next, the electronic
device 400 may proceed with the core distribution setting by
external device 600. For example, it 1s assumed that the
number of cores of the processor 120 of the electronic device
400 1s totally eight, and the number of available cores 1s six,
and 1t 1s assumed that the number of the external devices 600
(e.g., external display devices) 1s two. And, assuming that a
1st external display device supports FHD and a 2nd external
display device supports wide quad HD (WQHD), the elec-
tronic device 400 may allocate two cores to the 1st external
display device and allocate four cores to the 2nd external
display device. At this time, each core of the electronic
device 400 may be different 1n performance, so the elec-
tronic device 400 may change and allocate the number of
cores 1n accordance with the performance of the core.

In various exemplary embodiments, 1n case where the
number and capacities of cores of the electronic device 400
fail to satisty the performance of the connected external
device 600, for example, in case where a throughput
decreases due to a limitation of a load, etc. of a network or
the electronic device 400 during the display processing, the
clectronic device 400 may keep the performance of the
external device 600 by downscaling transmission data as
well. This 1s made available in a method of reducing or
compressing data as mentioned above.

FIG. 17 illustrates a diagram of allocating a resource 1n an
clectronic device according to various exemplary embodi-
ments ol the present disclosure.

As 1llustrated 1 FIG. 17, FIG. 17 may represent an
example of a case of separating and processing by processor
(e.g., an AP and a CP).

Referring to FIG. 17, distinguishing processors (e.g., AP
1710 and CP 1730) and separating and processing processes
may be carried out in a similar way with the atforementioned
separating of the cores. For example, according to various
exemplary embodiments, data may be processed by AP 1710
and CP 1730 1n accordance with a quality of the data and the
type thereof.

According to one exemplary embodiment, the AP 1710
and the CP 1730 all have cores and accordingly may
separate and process the same type of data, but all the data
may converge (or be concentrated) on the AP 1710. Accord-
ingly, 1n various exemplary embodiments, to decrease a load
of the electronic device 400, a simple work may be enabled
to be processed 1n the CP 1730. For example, 1n case where
video data 1s transmitted through the external device 600,
works such as message (e.g., short message service (SMS))
reception or calling may be enabled to be immediately
processed 1n the CP 1730 without needing to go through the
AP 1710.

In one example, as illustrated 1n FI1G. 17, the AP 1710 may
be used to transmit video data to the external device 600
connected with the docking station 500, and the CP 1730
may be used to immediately display a simple work such as
an SMS, etc. in the electronic device 400. By doing so, the
clectronic device 400 may efliciently process a resource of
the electronic device 400.

FIG. 18 illustrates a diagram of allocating a resource in a
system according to various exemplary embodiments of the
present disclosure.

As 1llustrated 1 FIG. 18, FIG. 18 may represent an
example of a case of separating and processing by commu-
nication resource. FIG. 18 illustrates the electronic device
400 and the docking station 5300 connected with the elec-
tronic device 400 as an example, but an operation according,
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to FIG. 18 may be carried out even between the electronic
device 400 and the external device 600. For example, 1n
FIG. 18, the docking station 500 may be replaced with the
external device 600 as well.

Referring to FIG. 18, in operation 1801, the electronic
device 400 and the docking station 500 may perform 1st data
communication by 2nd wireless communication (e.g., BT,
WiGi1g, Wik, etc.). And, 1 operation 1803, the electronic
device 400 and the docking station 500 may perform 2nd
data communication by 1st wireless communication (e.g.,
ultra high speed close proximity communication). Accord-
ing to one exemplary embodiment, the electronic device 400
may transmit 2nd data through a 1st wireless communication
interface 430, and may transmit 1st data through a 2nd
wireless communication interface 440. The docking station
500 may receive the 2nd data through a 3rd wireless
communication interface 510, and may recerve the 1st data
through a 4th wireless communication interface 520. In
accordance with various exemplary embodiments, the 1st
data and the 2nd data may be data into which one piece of
data 1s split in accordance with resource allocation, or may
be mutually different pieces of data.

In operation 1805 and operation 1807, a 1st processor 470
of the electronic device 400 and a 2nd processor 570 of the
docking station 500 may sense the occurrence of a connec-
tion release event. For example, in case where a distance
between the electronic device 400 and the docking station
500 becomes distant greater than a communication-available
distance, the 1st processor 470 of the electronic device 400
may judge a release of connection with the docking station
500. Also, 1 case where the distance between the docking
station 300 and the electronic device 400 becomes distant
greater than the communication-available distance, the 2nd
processor 570 of the docking station 500 may judge a release
ol connection with the electronic device 400.

In operation 1817, the electronic device 400 and the
docking station 500 may be connection released. In accor-
dance with various exemplary embodiments, the connection
release between the electronic device 400 and the docking
station 500 may be automatically made at a time point of
being out of a supportable distance.

In operation 1809, the 1st processor 470 may decide
handover for data that 1s being transmitted using the 1st
wireless communication interface 430. For example, the 1st
processor 470 may decide the handover to seamlessly trans-
mit, through the 2nd wireless communication using the 2nd
wireless communication interface 440, the data that 1s being
transmitted through the 1st wireless communication using
the 1st wireless communication interface 430.

In operation 1811, the 2nd processor 570 may prepare
handover for data that 1s being received using the 3rd
wireless communication mterface 310. For example, the 2nd
processor 570 may prepare the handover to seamlessly
receive, through the 2nd wireless communication using the
4th wireless communication interface 520, the data that 1s
being recerved through the 1st wireless communication
using the 3rd wireless communication interface 510.

In operation 1813, the 1st processor 470 can determine an
available capacity. For example, the 1st processor 470 may
determine a capacity that 1s available to be processed 1n a
2nd wireless communication scheme.

In operation 1815, the 1st processor 470 may downscale
data that 1s being transmitted with performance correspond-
ing to the 1st wireless communication, ito data of perfor-
mance corresponding to the 2nd wireless communication.
For example, the 1st processor 470 may downscale the
existing data by FHD, high compression or the like.
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In operation 1819, the 1st processor 470 may process to
transmit the downscaled data to the docking station 500
through the 2nd wireless communication using the 2nd
wireless communication interface 440. In accordance with
various exemplary embodiments, for example, in case where
the data according to the 1st data communication and the
data according to the 2nd data communication are mutually
different data, the 1st processor 470 may process to maintain
data transmission according to the 2nd data communication
using the 2nd wireless communication interface 440 while
transmitting the downscaled data. Or, for example, 1n case
where the data according to the 1st data communication and
the data according to the 2nd data communication are the
same data and are data that are split according to resource
distribution, the 1st processor 470 may process to combine
the data that uses the 2nd wireless communication interface
440 with the data that uses the 1st wireless communication
interface 430, and downscale the combined data, and trans-
mit the downscaled data as one piece of data.

In operation 1821, the electronic device 400 and the
docking station 300 may perform 3rd data communication
by the 2nd wireless communication. According to one
exemplary embodiment, the electronic device 400 may
transmit 3rd data independently or as one piece of data by
the 2nd wireless communication through the 2nd wireless
communication interface 440. The docking station 500 may
receive the 3rd data by the 2nd wireless communication
through the 4th wireless communication interface 520.

According to various exemplary embodiments, connec-
tion 1s basically made between the electronic device 400 and
the docking station 500 by the 1st wireless communication
(e.g., ultra ligh speed close proximity communication).
And, 1n addition to this, additional communication such as
the 2nd wireless communication (e.g., BT, WiGig, Wik,
etc.) may be further configured and connected to enhance the
usability of the electronic device 400. This addition com-
munication connection may be made between the electronic
device 400 and the docking station 500, or between the
electronic device 400 and the external device 600, or
between the docking station 500 and the external device 600.
And, the connection between the respective devices may be
given a sub assistance as well. And, in case where main
connection (e.g., connection of the 1st wireless communi-
cation) 1s temporarily released (e.g., 1n case where the
docking station 500 and the electronic device 400 are far
away for a while), instead of the 1st wireless communication
(e.g., ultra high speed close proximity communication), the
2nd wireless communication may be used to maintain the
connection, and may assist in advance a contact process of
the 1st wireless communication and wireless charging as
well.

According to one exemplary embodiment, 1n case where
a 2nd wireless communication scheme 1s WiFi, the elec-
tronic device 400 may support maximum 150 Mbps that 1s
the currently most widely used 802.11n WiF1 standard. If
supporting MIMO, for example, the electronic device 400
may support 600 Mbps to the maximum. In this case, the
clectronic device 400 may transmit and process HD video
data or FHD compression data.

According to one exemplary embodiment, 1n case where
the 2nd wireless communication scheme 1s WiGig, the
clectronic device 400 may provide a data rate similar to a
data rate of the 1st wireless communication (e.g., ultra high
speed close proximity communication). For example, the
WiGi1g may support maximum 7 Gbps, and may have very
high linearity and directivity. According to various exem-
plary embodiments, the 1st wireless communication (e.g.,
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ultra high speed close proximity communication) and the
2nd wireless communication (e.g., WiGig) are connected
together, for example, to guarantee twice data rate and
exhibit a synergy eflect as well. In accordance with one
exemplary embodiment, as mentioned above, the electronic
device 400 may more smoothly support an 8K moving
picture or a UHD moving picture. Or, even 1n case where a
contact between the electronic device 400 and the docking
station 500 1s released and thus the 1st wireless communi-
cation 1s disconnected and only the 2nd wireless communi-
cation (e.g., Wi1Gig) performs data transmission, the elec-
tronic device 400 may transmit constant data without any
problems within a constant area.

According to one exemplary embodiment, in case where
the 2nd wireless communication scheme i1s Bluetooth or
other communication schemes, the electronic device 400
may be hard to provide a large size video due to a capacity
limit. However, the electronic device 400 may play a role of
using the 2nd wireless communication to transmit voice
data, or enabling the 2nd wireless communication to more
smoothly assist the connection of the 1st wireless commu-
nication or extend the usability of the electronic device 400.
For example, 1n case where the contact between the elec-
tronic device 400 and the docking station 500 1s released
using BLE, the electronic device 400 may use the 2nd
wireless communication scheme for assisting in detecting
user’s intentions about whether to immediately again con-
nect or completely release the contact as well.

In accordance with various exemplary embodiments, for
the purpose of the eflicient use of the aforementioned
communication method that uses the 1st wireless commu-
nication and the 2nd wireless communication in parallel, the
clectronic device 400 may employ a method of increasing a
data rate by performing data communication 1n combination
of the 1st wireless communication and the 2nd wireless
communication, and a method of enabling the 2nd wireless
communication to assist the 1st wireless communication to
keep maintaining connection between the electronic device
400 and the docking station 500. For example, even 1n case
where a contact between the electronic device 400 and the
docking station 500 has been released, when the electronic
device 400 performs handover for a corresponding commu-
nication means so as to keep transmitting video data by the
1 st wireless communication, the seamless handover may be
performed. This example will be described with reference to
FIG. 19.

FIG. 19 illustrates a diagram of allocating a resource 1n an
clectronic device according to various exemplary embodi-
ments of the present disclosure.

Referring to FIG. 19, as illustrated in an example 1910, 1n
case where the electronic device 400 fails to keep a 2 Gbps
class due to the change of a network environment 1n course
of processing QHD video data and performing communica-
tion by 1st wireless communication at a Core0 of a graphic
processor, a case where the electronic device 400 stops
displaying the video data may occur. Accordingly, in various
exemplary embodiments, as 1llustrated 1n an example 1920,
the electronic device 400 may use 2nd wireless communi-
cation. For example, the electronic device 400 may down-
scale and process the existing video data by FHD, high
compression, etc. at a Corel, and while monitoring the
Core0, when smooth processing 1s not performed at the
Core0, the Core0 1s shifted to the Corel to maintain the
displaying of the video data. At this time, a communication
means may be kept as the same means, and may perform
handover to another means as well.
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In various exemplary embodiments, the electronic device
400 may configure a profile suitable to context to correspond
to an available scenario, at the time of data transmission
among the electronic device 400, the docking station 500
and the external device 600 through the aforementioned
several methods.

For example, referring to FIG. 19, FIG. 19 may represent
an example of an operating scheme of a case where a new
process (e.g., a process using WiF1) occurs 1n course of
performing data transmission by 1st wireless communica-
tion. As 1illustrated 1n FIG. 19, the existing profile may be
divided into two profiles (e.g., a profile 1 and a profile 2 of
FIG. 8), to support 1st wireless communication (e.g., ultra
high speed close proximity communication) and 2nd wire-
less communication (e.g., WiF1 communication) respec-
tively. According to one exemplary embodiment, the
example 1920 of FIG. 19 1s an example of dividing and
processing a system (e.g., Core0 and Corel), a frame rate
(e.g., 30 1ps and 60 Ips), a compress rate, etc. in accordance
with a communication scheme. This case may be a case of
distributing the profile 1n accordance with the communica-
tion scheme. The profile may be distributed and used even
in accordance with the system, a data transmission scheme,
etc. 1 accordance with context

Various exemplary embodiments using a profile by vari-
ous scenarios will be described below with reference to the
accompanying drawings. In various exemplary embodi-
ments, there may be several actual contexts in which a new
process 1s added and accordingly to this, the profile may be
variously configured and provided.

FI1G. 20 1llustrates a diagram of processing a process in a
system according to various exemplary embodiments of the
present disclosure.

Referring to FIG. 20, FIG. 20 may represent a scenario of
a case where a connection between the electronic device 400
and the docking station 500 1s released in case where the
clectronic device 400 receives a call event 1n course of
interworking with the external device 600 and displaying
video data of the electronic device 400 through the external
device 600.

As 1llustrated 1n FIG. 20, 1in a state where the electronic
device 400 gets 1n contact with the docking station 500 and
the external device 600 1s connected to the docking station
500, data of the electronic device 400 may be forwarded to
the external device 600 through the docking station 500 and
be displayed through the external device 600. In this state,
il a call 1s recerved by the electronic device 400 and a user
answers with directly picking up the electronic device 400,
a connection of 1st wireless communication (e.g., ultra high
speed close proximity communication) between the elec-
tronic device 400 and the docking station 300 1s discon-
nected. Accordingly, in various exemplary embodiments, to
keep displaying the data using the external device 600, the
clectronic device 400 and the docking station 500 may
maintain data communication using available 2nd wireless
communication.

For example, it may be a state where the electronic device
400 and the docking station 500 communicate with each
other by the 1st wireless communication (e.g., ultra high
speed close proximity communication), and the docking
station 500 and the external device 600 communicate with
cach other by a wired connection such as an HDMI, a
display port (DP), etc. In this state, 11 an event of releasing
the 1st wireless communication connection between the
clectronic device 400 and the docking station 500 takes
place, the electronic device 400 and the docking station 500
may communicate with each other through the 2nd wireless
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communication (e.g., WiF1, WiGig, etc.), and the docking
station 500 and the external device 600 may maintain the
existing connection scheme in accordance with a new pro-
CEesS.

According to one exemplary embodiment, the docking
station 500 may include a related communication interface
for supporting the 2nd wireless commumnication (e.g., Wiki,
WiGig and/or the like). The electronic device 400 and the
docking station 500 may not only connect with each other
using the 1st wireless communication at mutual 1nitial
connection, but also may set up even a connection corre-
sponding to the 2nd wireless communication. Thereatter, 1n
case where a contact release between the electronic device
400 and the docking station 500 takes place due to a specific
event, the electronic device 400 and the docking station 500
may release the 1st wireless communication and activate the
connection of the 2nd wireless communication, thereby
performing an operation of making even a phone call while
transmitting the data to the external device 600 through the
docking station 500.

FIG. 21 illustrates a diagram of a profile for processing in
an electronic device according to various exemplary
embodiments of the present disclosure.

Referring to FIG. 21, 1n various exemplary embodiments,
the electronic device 400 may configure one or more profiles
(e.g., a profile 1, a profile 2, a profile 3, a profile 4, etc.) 1n
consideration of various contexts such as a connection
scheme between at least two or more devices among the
clectronic device 400, the docking station 300 or the external
device 600, the abilities (performance) of the respective
devices, an operation mode (state) of the electronic device
400, the type of a process, the type of transmission video
data, etc. According to various exemplary embodiments, the
clectronic device 400 may configure the profiles in real-
time, 1n consideration of the process executed by the elec-
tronic device 400 and the context of a time point of execut-
ing the process.

In accordance with one exemplary embodiment, the elec-
tronic device 400 may load the profile suitable to each
context 1 course of processing a process. In various exems-
plary embodiments, the profile may variously decide and
distinguish, for example, a communication means, a
required data rate, a connected peripheral device or an
environment thereof, transmission video data, an operation
mode, a use environment, etc.

In accordance with one exemplary embodiment, the pro-
file 1 1llustrated 1n the example in FIG. 21 may represent a
basic case used in a desktop mode (or a PC mode) as an
example. In accordance with one exemplary embodiment,
according to the profile 1, connectivity uses 1st wireless
communication (e.g., S60) that 1s an ultra high speed close
proximity communication scheme that uses a 60 GHz band.
At this time, a data rate may be guaranteed up to 3 Gbps.
Also, the profile 1 may define an outputtable resolution
through the connected external device 600 (e.g., a monitor)
and/or may define whether to operate 1n a desktop mode or
whether to operate 1 a display mode through a peripheral
device, etc. In accordance with one exemplary embodiment,
to guarantee an optimized quality of service (QoS) i the
desktop mode, the profile 1 may be set to use QHD, 60 1ps,
and display stream compression (DSC). Also, the profile 1
may enable a Core0 to perform related processing, thereby
guaranteeing the best performance.

In accordance with one exemplary embodiment, unlike
the profile 1, the profile 2 illustrated in the example of FIG.
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21 may be an example that 1s set to decrease a frame rate to
a video mode, not the desktop mode, and transmit non-
compressed video data.

In accordance with one exemplary embodiment, the pro-
file 3 1llustrated in the example of FIG. 21 may be an
example that 1s set to transmit video data through the 2nd
wireless communication (e.g., WiF1) when an event of
releasing the 1st wireless communication between the elec-
tronic device 400 and the docking station 300 (e.g., a
connection release of the 1st wireless communication
between the electronic device 400 and the docking station
500) occurs 1n the profile 1. In the profile 3, the video data
1s transmitted through the 2nd wireless communication, so
the data rate may be guaranteed up to, for example, approxi-
mately 800 Mbps, and the video data may be transmitted
with FHD, 60 ips and H.264 for the minimum QoS. Also, the
clectronic device 400 may minimize a load of the Core0, 1n
preparation for when the electronic device 400 performs
related processing at the Corel and re-operates 1n the profile
1.

FIG. 22 illustrates a diagram of processing in a system
according to various exemplary embodiments of the present
disclosure.

Referring to FIG. 22, FIG. 22 may represent a scenario of
a case where a connection between the electronic device 400
and the docking station 500 is released when the electronic
device 400 receives a call event in course of interworking
with the external device 600 and displaying video data of the
clectronic device 400 through the external device 600. At
this time, FIG. 22 may represent an example of a case where
the docking station 500 does not support 2nd wireless
communication (e.g., WikF1, WiGig, etc.), for example, does
not include a related commumication means (e.g., the 4th
wireless communication iterface 520) for the 2nd wireless
communication. Also, FIG. 22 may represent a case where
the external device 600 supports the 2nd wireless commu-
nication with the electronic device 400. Accordingly, the
external device 600 may include a related communication
means (e.g., a Sth wireless communication interface (not
shown)) for the 2nd wireless communication.

As 1llustrated 1n FIG. 22, at initial connection with the
docking station 500, the electronic device 400 may perform
the connection using the 1st wireless communication (e.g.,
ultra high speed close proximity communication). And, the
clectronic device 400 may set up even a connection of the
2nd wireless communication (e.g., WikF1, WiGig, etc.) with
the external device 600 (e.g., a display device), not with the
docking station 500.

Thereatfter, 1n case where a contact release between the
clectronic device 400 and the docking station 500 (e.g., a
case where the electronic device 400 becomes distant away
from the docking station 500 equal to or greater than a
distance supportmg the 1st wireless commumnication) occurs
due to call incoming, the electronic device 400 may release
the 1st wireless communication with the docking station 500
and 1mmediately activate a connection of the 2nd wireless
communication (e.g., WiF1, WiGig, etc.) with the external
device 600. Through this, while making a phone call accord-
ing to call incoming, the electronic device 400 may perform
an operation of immediately transmitting data to the external
device 600.

For example, 1t may be a state where, 1n accordance with
the existing process, the electronic device 400 and the
docking station 500 communicate with each other by the 1st
wireless communication (e.g., ultra high speed close prox-
imity communication), and the docking station 500 and the
external device 600 communicate with each other by a wired
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connection such as an HDMI, etc. In this state, 11 an event
of releasing a connection of the 1st wireless communication
between the electronic device 400 and the docking station
500 takes place, in accordance with a new process, the
clectronic device 400 and the docking station 500 commu-
nicate with each other by the 2nd wireless communication
(e.g., WiF1, Wi1(g, etc.), and the docking station 500 and the
external device 600 may maintain the existing connection
scheme.

According to various exemplary embodiments, the elec-
tronic device 400 may connect with a plurality of the
external devices 600 (e.g., a 1st display device (e.g., a
monitor) and a 2nd display device (e.g., a VR device))
through the docking station 500. In this context, regarding
the occurrence ol a new process, the electronic device 400
may define and apply a profile, suitably to corresponding
operation context, a communication means and/or the like.
This example 1s illustrated 1n FIG. 23.

FIG. 23 illustrates a diagram of processing 1n a system
according to various exemplary embodiments of the present
disclosure.

Referring to FIG. 23, 1t may be a state where the elec-
tronic device 400 gets 1n contact with the docking station
500, and a plurality of external devices 600 (e.g., a 1st
external device 610 and a 2nd external device 620) are
connected to the docking station 500. In this system, data of
the electronic device 400 may be forwarded to at least one
of the external devices 600 through the docking station 500
and be displayed 1n the at least one of the external devices
600. In this state, 11 the electronic device 400 receives a call
and a user directly answers with picking up the electronic
device 400, a connection of the 1st wireless communication
(e.g., ultra high speed close proximity communication)
between the electronic device 400 and the docking station
500 may be disconnected.

For example, 1t may be a state where the electronic device
400 and the docking station 500 communicate with each
other by the 1st wireless communication (e.g., ultra high
speed close proximity communication) or a wired connec-
tion such as a USB, etc., and the docking station 500 and the
1st external device 610 communicate with each other by a
wired connection such as an HDMI, a DP, etc., in accordance
with the existing process. In this state, if the new 2nd
external device 620 1s additionally connected to the docking
station 500, the electronic device 400 and the docking
station 500 may maintain the existing connection therebe-
tween, and the docking station 500 and the 1st external
device 610 may maintain the existing connection therebe-
tween, and the docking station 500 and the 2nd external
device 620 may connect with each other by 2nd wireless
communication (e.g., WikF1, WiGig, etc.) or wired connec-
tion (e.g., an HDMI, a DP, etc.).

In accordance with one exemplary embodiment, 1n case
where the majority of external devices 600 (e.g., the 1st
external device 610 and the 2nd external device 620) are
wiredly connected to the docking station 500, the electronic
device 400 may forward data to the docking station 500, and
the docking station 500 may reallocate a resource required
for the respective external devices 600 (e.g., the 1st external
device 610 and the 2nd external device 620).

In accordance with one exemplary embodiment, 1n case
where the majority of external devices 600 (e.g., the 1st
external device 610 and the 2nd external device 620) are
wiredly and wirelessly connected to the docking station 500
respectively, the electronic device 400 may allocate a
resource required for the respective external devices 600 and
wiredly forward data to the 1st external device 610 through
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the docking station 500, and the electronic device 400 and
the 2nd external device 620 may connect with each other by
the 2nd wireless communication to perform an operation.
In accordance with one exemplary embodiment, in case
where the majority of external devices 600 (e.g., the 1st
external device 610 and the 2nd external device 620) are all
wirelessly connected to the docking station 500, the elec-
tronic device 400 may decide (e.g., through WiGig beam-
forming) the external device for connecting, on the basis of
the directivity of a wireless signal, and execute a process
through the corresponding external device as well.
An example of a profile for a case where the majority of

external devices 600 are connected to the docking station
500 as 1n FIG. 23 mentioned above 1s illustrated 1n FIG. 24.

FI1G. 24 illustrates a diagram of a profile for processing in
a system according to various exemplary embodiments of
the present disclosure.

Referring to FI1G. 24, an example of profiles (e.g., a profile
1 and a profile 3) illustrated 1n FIG. 24 1s an example of
context in which an additional external device (e.g., the 2nd
external device 620) 1s connected to the docking station 500
as explained earlier with reference to FIG. 23. As 1llustrated
in FIG. 24, the profile 1 may be loaded for the 1st external
device 610 (e.g., a display 1), and the profile 3 may be
loaded for the 2nd external device 620 (e.g., a display 2).

According to various exemplary embodiments, the elec-
tronic device 400 may correspond to the majority of external
devices 600, to operate on the basis of the respective
external devices 600 and two profiles (e.g., a profile 1 and
a profile 2) corresponding to two PC modes. The electronic
device 400 may allocate a resource to the respective external
devices 600 on the basis of the profiles corresponding to the
respective external device 600. Accordingly to this, the
clectronic device 400 may optimize the resource for the
majority of external devices 600, and may transmit video
data to the respective external device 600, and may provide
the best usability of the electronic device 400 to a user.

The following description will be made for examples of
an operation ol again returning to previous context in
accordance with the ending of a new process, 1 course of
operations of the existing process and the new process 1n
accordance with various exemplary embodiments.

FIG. 25 illustrates a flowchart of processing a process in
an electronic device according to various exemplary
embodiments of the present disclosure.

Referring to FI1G. 25, 1n operation 2501, the processor 120
of the electronic device 400 may be 1n a state of executing
a 1st process. For example, the processor 120 may be 1n a
state of being executing a process of forwarding data to the
docking station 500 using 1st wireless communication with
the docking station 500.

In operation 2503, the processor 120 may sense the
occurrence of an mterrupt related to a 2nd process, 1n course
of executing the 1st process. For example, the processor 120
may judge the occurrence or non-occurrence of the interrupt
related to the 2nd process, 1n course of processing the 1st
process. According to one exemplary embodiment, the pro-
cessor 120 may sense the new 2nd process (e.g., call event
reception, external device additional connection, etc.) other
than the 1st process, 1n course of performing data commu-
nication according to the 1st process with the docking
station 500.

In operation 23505, the processor 120 may determine a
resource required for the 2nd process. For example, the
processor 120 may judge the resource required for process-
ing of the 2nd process, and determine the related resource.
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In operation 2507, the processor 120 may change a
scheme of processing the 1st process. For example, the
processor 120 may change a 1st resource related to the
processing ol the 1st process, into a 2nd resource that
excludes as much as a partial resource for allocating to the
2nd process from the 1st resource.

In operation 2509, the processor 120 may reallocate a
resource for concurrently executing the changed 1st process
and the 2nd process, and select the priority of the 1st process
and the 2nd process. According to one exemplary embodi-
ment, the processor 120 may distribute a resource related to
the 1st process, to allocate (distribute) to the 2nd process as
mentioned above. In accordance with one exemplary
embodiment, after allocating the resource for processing the
Ist process and the 2nd process, the processor 120 may
select the priority of the 1st process and the 2nd process, and
execute the 1st process and the 2nd process on the basis of
the selected priority.

In operation 2511, the processor 120 may sense the ending,
of the 2nd process. For example, the processor 120 may
sense the ending of the 2nd process, 1n course of processing,
the 1st process and the 2nd process on the basis of the
reallocated resource. According to one exemplary embodi-
ment, while executing the 1st process of transmitting video
data to the external device 600 and the 2nd process of
performing a phone call, the processor 120 may sense the
ending of the 2nd process 1n accordance with the ending of
the phone call.

In operation 2513, the processor 120 may check a
resource for restoring the changed 1st process. According to
one exemplary embodiment, the processor 120 may check a
resource required for processing the 1st process in accor-
dance with the existing resource (e.g., the 1st resource
before changing into the 2nd resource).

In operation 2515, the processor 120 may restore the
changed 1st process. For example, the processor 120 may
allocate the original resource (e.g., the 1st resource) before
change, to the 1st process, and process the 1st process.

As mentioned above with reference to FIG. 25, according
to various exemplary embodiments, in a state where the
clectronic device 400 and the docking station 500 come
close to each other and are executing the 1st process, the
clectronic device 400 may change a resource of the 1st
process 1n accordance with the occurrence of the new 2nd
process, and allocate a part of the resource to the 2nd
process, and process each of the 1st process and the 2nd
process. In accordance with various exemplary embodi-
ments, 1n case where the electronic device 400 resumes the
1st process as the 2nd process 1s ended, the electronic device
400 may process the execution of the 1st process more
seamlessly, and execute the 1st process more easily and
quickly. For example, 1n response to the ending of the 2nd
process, the electronic device 400 may again allocate the 1st
process a resource that has been distributed to the 2nd
process among a resource of the 1st process, to resume an
operation of the 1st process.

FIG. 26 illustrates a flowchart of processing in an elec-
tronic device according to various exemplary embodiments
of the present disclosure.

Referring to FIG. 26, in operation 2601, the processor 120
of the electronic device 400 may be 1n a state of executing
a 1st process. For example, the processor 120 may be 1n a
state of being executing a process of forwarding data to the
docking station 500 using 1st wireless communication with
the docking station 500.

In operation 2603, the processor 120 may sense the
occurrence of an interrupt related to a 2nd process, 1n course
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of executing the 1st process. For example, the processor 120
may judge the occurrence or non-occurrence of the interrupt
related to the 2nd process, 1n course of processing the 1st
process. According to one exemplary embodiment, the pro-
cessor 120 may sense the new 2nd process (e.g., call event
reception, external device additional connection, etc.) other
than the 1st process, 1n course of data communication
according to the 1st process with the docking station 500.

In operation 2603, the processor 120 may store execution
information about the 1st process. According to one exem-
plary embodiment, when the electronic device 400 and the
docking station 500 come close to each other and are
executing the 1st process, the processor 120 may stop the 1st
process that 1s operating, in response to the occurrence of the
new 2nd process. For example, while the electronic device
400 and the docking station 500 come close to each other
and are transmitting data by the 1st wireless communication,
the processor 120 may stop transmitting the data in accor-
dance with a connection release between the electronic
device 400 and the docking station 500. When the processor
120 stops the 1st process, the processor 120 may store the
execution mmformation about the 1st process (e.g., informa-
tion of the 1st process (e.g., type, application, process stop
time point information, etc.), an identifier of the docking
station 500, a resource allocated to the 1st process, a profile
or the like).

In operation 2607, the processor 120 may execute the 2nd
process. For example, 1n response to an interrupt, the pro-
cessor 120 may stop the 1st process, and execute the 2nd
process. In accordance with various exemplary embodi-
ments, as mentioned above, the processor 120 may execute
the 2nd process on the basis of a profile related to the 2nd
pProcess.

In operation 2609, the processor 120 may judge the
ending or non-ending of the 2nd process. For example, the
processor 120 may sense the ending or non-ending of the
2nd process, 1 course ol processing the 2nd process 1n a
state of stopping the 1st process. According to one exem-
plary embodiment, while executing the 2nd process of
performing a phone call 1n a state of stopping the 1st process
of transmitting video data to the external device 600, the
processor 120 may sense the ending of the 2nd process in
accordance with the ending of the phone call.

If the ending of the 2nd process 1s not sensed 1n operation
2609 (*No” of operation 2609), the processor 120 may
return to operation 2607, to process the execution of opera-
tion 2607 and subsequent operations.

If the processor 120 senses the ending of the 2nd process
in operation 2609 (“Yes” of operation 2609), in operation
2611, the processor 120 may initiate a 1st timer. According
to one exemplary embodiment, the processor 120 may
initiate the 1st timer related with resuming of the 1st process.
In various exemplary embodiments, the 1st timer may
include a timer for counting a waiting time for resuming the
existing process that has been stopped being executed. For
example, the processor 120 may count, through the 1st timer,
a time for resuming data transmission by the 1st wireless
communication when the electronic device 400 and the
docking station 500 come close to each other.

In operation 2613, the processor 120 may judge if there 1s
a request for re-execution ol the 1st process within the
expiration of the 1st timer. For example, the processor 120
may judge 1f the electronic device 400 and the docking
station 500 come close to each other within a supportable
distance of the 1st wireless communication or if there 1s a
request for resuming the existing 1st process, for example,
data transmission from a user.
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I1 the request for re-execution of the 1st process 1s sensed
before the expiration of the 1st timer 1n operation 2613
(“Yes” of operation 2613), in operation 2615, the processor
120 may confirm an 1dentifier of the docking station 500. For
example, the processor 120 may confirm the identifier of the
docking station 500 to which the electronic device 400
comes close, to judge 11 the confirmed 1dentifier corresponds
to an 1dentifier of the docking station 500 connected to the
existing 1st process. The processor 120 may confirm the
identifier of the docking station 500 on the basis of the
execution information that 1s stored when the processor 120
stops the 1st process.

I1 the identifier of the docking station 500 1s confirmed 1n
operation 2615 (*“Yes” of operation 2615), in operation
2617, the processor 120 may execute the 1st process. For
example, the processor 120 may process the fast execution
of the 1st process by the existing resource from a time point
of stopping the execution of the existing 1st process, on the
basis of the stored execution information.

I1 the 1dentifier of the docking station 500 1s not confirmed
in operation 2615 (*No” of operation 26135), the processor
120 may initialize connection. For example, the processor
120 may cancel a connection with the existing docking
station 500, and reset a connection with a new docking
station 500.

If the request for re-execution of the 1st process 1s not
sensed within the expiration of the 1st timer in operation
2613 (“No” of operation 2613), in operation 2621, the
processor 120 may initiate a 2nd timer. According to one
exemplary embodiment, the processor 120 may initiate the
2nd timer related to maintaining a state (e.g., a session) of
the 1st process. In various exemplary embodiments, the 2nd
timer may include a timer for counting a waiting time for
execution ol a minimized program related to the 1st process.
For example, the processor 120 may count, through the 2nd
timer, a time for an mput (request) for execution of the
related program (e.g., an application related to data trans-
mission or playback, etc.) for maintaining the state of the 1st
Process.

In operation 2623, the processor 120 may judge if there 1s
a request for execution of a program within the expiration of
the 2nd timer. For example, the processor 120 may judge i
there 1s a request for execution of a minimized program
related to the 1st process.

If the execution of the program 1s not sensed within the
expiration of the 2nd timer in operation 2623 (“*No” of
operation 2623), 1n operation 2625, the processor 120 may
end the 1st process.

If the execution of the program is sensed before the
expiration of the 2nd timer in operation 2623 (“Yes” of
operation 2623), 1n operation 2627, the processor 120 may
execute the corresponding program.

In accordance with various exemplary embodiments,
operation 2621, operation 2623 and operation 2627 may be
selectively carried out as well. For example, in various
exemplary embodiments, 1t the request for re-execution of
the 1st process 1s not sensed within the expiration of the 1st
timer as 1n operation 2613, the processor 120 may imme-
diately proceed to operation 2625, to end the 1st process,
without performing operation 2621, operation 2623 and
operation 2627.

As described above with reference to FIG. 26, according
to various exemplary embodiments, 1n a state where the
clectronic device 400 and the docking station 500 come
close to each other and are executing the 1st process, the
processor 120 may stop the 1st process in accordance with
the occurrence of the new 2nd process, and execute the 2nd
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process. In accordance with various exemplary embodi-
ments, 1n case where the 2nd process 1s ended, the processor
120 may execute the 1st process seamlessly fast. For
example, at stopping of the 1st process, the processor 120
may store execution information related to the 1st process
and, at ending of the 2nd process, the processor 120 may
connect fast with the docking station 500 on the basis of the
execution mformation, and resume fast an operation of the
1st process from a time point of stopping the 1st process.
Also, 1n various exemplary embodiments, the processor 120
may wait for the restoring of the 1st process during a set time
of the timer, to prevent unnecessary use ol a resource.

FIG. 27 illustrates a flowchart of processing 1n an elec-
tronic device according to various exemplary embodiments
of the present disclosure.

Referring to FIG. 27, 1n operation 2701, the processor 120
of the electronic device 400 may be 1n a state of executing
a 1st process. For example, the processor 120 may be 1n a
state of being executing a process ol forwarding data to the
docking station 500 using 1st wireless communication with
the docking station 500.

In operation 2703, the processor 120 may sense the
occurrence of an interrupt related to a 2nd process, 1n course
of executing the 1st process. For example, the processor 120
may judge the occurrence or non-occurrence of the interrupt
related to the 2nd process, 1n course of processing the 1st
process. According to one exemplary embodiment, the pro-
cessor 120 may sense the new 2nd process (e.g., call event
reception, external device additional connection, etc.) other
than the 1st process, 1n course of data communication
according to the 1st process with the docking station 500.

In operation 27035, the processor 120 may store execution
information about the 1st process. According to one exem-
plary embodiment, when the electronic device 400 and the
docking station 500 come close to each other and are
executing the 1st process, the processor 120 may stop the 1st
process that 1s operating, 1n response to the occurrence of the
new 2nd process. For example, while the electronic device
400 and the docking station 500 come close to each other
and are transmitting data by the 1st wireless communication,
the processor 120 may stop data transmission in accordance
with a connection release of the electronic device 400 and
the docking station 500. When stopping the 1st process, the
processor 120 may store execution information about the 1st
process (e.g., mformation of the 1st process (e.g., type,
application, process stop time point information, etc.), an
identifier of the docking station 500, a resource allocated to
the 1st process, a profile or the like).

In operation 2707, the processor 120 may execute the 2nd
process. For example, the processor 120 may stop the 1st
process 1n response to the interrupt, and execute the 2nd
process. In accordance with various exemplary embodi-
ments, as mentioned above, the processor 120 may execute
the 2nd process on the basis of a profile related to the 2nd
pProcess.

In operation 2709, the processor 120 may judge the
ending or non-ending of the 2nd process. For example, the
processor 120 may sense the ending or non-ending of the
2nd process, 1 course ol processing the 2nd process 1n a
state of stopping the 1st process. According to one exem-
plary embodiment, while executing the 2nd process of
performing a phone call 1n a state of stopping the 1st process
of transmitting video data to the external device 600, the
processor 120 may sense the ending of the 2nd process in
accordance with the ending of the phone call.

If the ending of the 2nd process 1s not sensed in operation
2709 (*No’ of operation 2709), the processor 120 may return
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to operation 2707, to process the execution of operation
2707 and subsequent operations.

If the processor 120 senses the ending of the 2nd process
in operation 2709 (‘Yes’ of operation 2709), in operation
2711, the processor 120 may check a distance with the
docking station 500. For example, the processor 120 may
discern a distance between the electronic device 400 and the
docking station 500, by 2nd wireless communication (e.g.,
BLE communication) between the electronic device 400 and
the docking station 500.

In operation 2713, the processor 120 may judge 1if a
distance (heremafter, a judgment distance) between the
clectronic device 400 and the docking station 500 1s greater
than a preset reference distance. In various exemplary
embodiments, the reference distance may be set as a value
that 1s the same as or greater than a communication distance
(e.g., 10 cm) for setting the 1st wireless communication

between the electronic device 400 and the docking station
500.

If 1t 1s judged that the judgment distance 1s greater than the
reference distance in operation 2713 (*Yes” of operation
2713), 1n operation 2715, the processor 120 may end the 1st
process. For example, 11 the judgment distance 1s greater
than the reference distance, the processor 120 may judge that
a connection between the electronic device 400 and the
docking station 500 1s released, and end an operation of the
1 st process of, for example, transmitting video data based on
the 1st wireless communication, etc.

If 1t 1s judged that the judgment distance 1s equal to or 1s
less than the reference distance 1n operation 2713 (“No” of
operation 2713), 1n operation 2717 and operation 2719, the
processor 120 may track the distance between the electronic
device 400 and the docking station 500, to judge 1if the
distance decreases or increases. For example, the processor
120 may judge 11 1t 15 a state where the distance between the
clectronic device 400 and the docking station 500 1s decreas-
ing (1s approaching), or if 1t 1s a state where the distance
between the electronic device 400 and the docking station
500 1s increasing. In accordance with one exemplary
embodiment, the processor 120 may judge whether the
distance between the electronic device 400 and the docking
station 500 decreases or increases, 1n accordance with a
change (e.g., decrease or increase) of the judgment distance.

If the distance decrease 1s not sensed 1n operation 2717
(“No” of operation 2717), 1n operation 2719, the processor
120 may judge 11 the distance 1s increased or not. In
accordance with various exemplary embodiments, if the
processor 120 judges the distance increase 1n operation 2719
(“Yes” of operation 2719), the processor 120 may return to
operation 2713 and process the execution of operation 2713
and subsequent operations. If the distance 1s not increased 1n
operation 2719 (*No” of operation 2719) (e.g., 11 there 1s not
a distance change), the processor 120 may return to opera-
tion 2717, to process the execution of operation 2717 and
subsequent operations.

If the processor 120 senses the distance decrease 1n
operation 2717 (*“Yes” of operation 2717), in operation
2721, the processor 120 may operate 1n a connection wait
mode. For example, the processor 120 may wait for fast
connection of the 1st wireless communication between the
clectronic device 400 and the docking station 500. In accor-
dance with one exemplary embodiment, the processor 120
may 1dentily the docking station 500 on the basis of the
execution information of the 1st process, and judge a pre-
vious progress state of the 1st process 1n order to continu-
ously execute the 1st process as well.
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In operation 2723, the processor 120 may confirm an
identifier of the docking station 500. For example, the
processor 120 may confirm an identifier of the docking
station 500 to which the electronic device 400 comes close,
to judge 1 the confirmed identifier corresponds to the
identifier of the docking station 500 connected to the exiting
1st process. The processor 120 may confirm the identifier of
the docking station 500 on the basis of the execution
information that 1s stored when the processor 120 stops the
1st process.

If the 1dentifier of the docking station 500 1s confirmed in
operation 2723 (*Yes” of operation 2723), 1n operation
27725, the processor 120 may execute connection with the
docking station 500 and the 1st process. For example, on the
basis of the stored execution imnformation, the processor 120
may immediately perform the connection with the docking
station 500, and process the fast execution of the 1st process
by the existing resource from a time point of stopping the
execution of the existing 1st process.

I1 the 1dentifier of the docking station 500 1s not confirmed
in operation 2723 (“No” of operation 2723), the processor
120 may initialize the connection. For example, the proces-
sor 120 may cancel the connection with the existing docking
station 500, and reset a connection with a new docking
station 500.

As described above with reference to FIG. 27, according
to various exemplary embodiments, 1n a state where the
clectronic device 400 and the docking station 500 come
close to each other and are executing the 1st process, the
processor 120 may stop the 1st process in accordance with
the occurrence of the new 2nd process, and execute the 2nd
process. In accordance with various exemplary embodi-
ments, 11 the 2nd process 1s ended, the processor 120 may
execute the 1st process seamlessly fast. For example, at
stopping of the 1st process, the processor 120 may store
execution information related to the 1st process and, at
ending of the 2nd process, the processor 120 may connect
tast with the docking station 500 on the basis of the
execution mmformation, and resume fast an operation of the
1st process from a time point of stopping of the 1st process.
Also, 1n various exemplary embodiments, the processor 120
may discern a distance between the electronic device 400
and the docking station 500 through a beacon scheme (e.g.
BLE communication) and, by using this, may decide fast the
ending or non-ending of the stopped 1st process or the
resuming or non-resuming thereof.

Also, 1 various exemplary embodiments, 1n a similar
scheme with FIG. 27, the processor 120 may judge and
predict the distance between the electronic device 400 and
the docking station 500 with a criterion of another recerved
signal strength (e.g., RSSI) value between the electronic
device 400 and the docking station 500, to judge the ending
or resuming of a process as well. Also, 1n various exemplary
embodiments, FIG. 25, FIG. 26 and FIG. 27 related to the
ending or resuming of the process have been described
independently, but various exemplary embodiments are not
limited to this. For example, the processor 120 may perform
an operation related to the ending or resuming of the process
in parallel or 1n sequence by at least one combination of FIG.
25, FIG. 26 or FIG. 27 as well.

As described above, a method for operating in an elec-
tronic device 400 according to various exemplary embodi-
ments may include connecting with another electronic
device by 1st wireless communication, using a 1st wireless
communication interface, executing a 1st process with
another electronic device on the basis of the 1st wireless
communication, sensing a 2nd process during the execution
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of the 1st process, allocating a resource for processing the
Ist process and the 2nd process, 1 accordance with a
corresponding profile, and processing at least one process
among the 1st process or the 2nd process on the basis of the
allocated resource.

In accordance with various exemplary embodiments, the
1st wireless communication may 1nclude high speed close
proximity communication, and the 2nd wireless communi-
cation may include one or more wireless communication
other than the 1st wireless communication.

In accordance with various exemplary embodiments, pro-
cessing the at least one process may include, when sensing
the 2nd process during the execution of the 1st process,
executing connection of the 2nd wireless communication
with another electronic device, 1n accordance with a con-
nection state of the 1st wireless communication.

In accordance with various exemplary embodiments, pro-
cessing the at least one process may include executing the
1st process with another electronic device, on the basis of
the 2nd wireless communication that use the 2nd wireless
communication interface, in accordance with a connection
state of the 1st wireless communication with another elec-
tronic device.

In accordance with various exemplary embodiments, pro-
cessing the at least one process may include, when the
connection with another electronic device 1s released,
changing the 1st process to correspond to the 2nd wireless
communication, and executing the changed 1st process with
another electronic device, using the 2nd wireless commu-
nication interface.

In accordance with various exemplary embodiments, pro-
cessing the at least one process may include maintaining,
stopping or changing the 1st process, and executing the 2nd
Process.

In accordance with various exemplary embodiments, real-
locating may include, 1t the 2nd process occurs, judging a
resource of the electronic device, and reallocating a resource
required for processing of the 1st process and the 2nd
process. Processing the at least one process may include
executing at least one process among the 1st process or the
2nd process 1n accordance with the reallocated resource.

In accordance with various exemplary embodiments, the
method may further include, 1t the 2nd process i1s ended,
restoring a resource for the 1st process to execute the 1st
process.

In accordance with various exemplary embodiments, the
method may further include storing execution information
about the 1st process in response to the sensing of the 2nd
process. Executing the 1st process may include continuously
executing the 1st process with another electronic device 1n
accordance with the execution information, in response to
the ending of the 2nd process.

In accordance with various exemplary embodiments,
executing the 1st process may include confirming an i1den-
tifier of another electronic device 1n response to the ending
of the 2nd process, and imitializing the connection according
to the 1st wireless communication or resuming the 1st
process with another electronic device, on the basis of the
identifier of another electronic device.

An electronic device and an operation method thereof
according to various exemplary embodiments may smoothly
provide interworking between devices to enhance the usabil-
ity of the electronic device 1n a scenario of a case where a
new process 1s additionally executed besides the existing
process 1n a connection between the electronic device sup-
porting a plurality of wireless communication functions and
the docking station.
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According to various exemplary embodiments, an elec-
tronic device, a docking station and an external device may
be connected with one another, and the electronic device
may adaptively change and perform data communication on
the basis of a connection state with the docking station.
According to various exemplary embodiments, the elec-
tronic device may distinguish the external devices connected
through the docking station and, at occurrence of a new
process 1n course of the progress of the existing process, the
clectronic device may automatically change data communi-
cation for the external device 1n accordance with a connec-
tion state of ultra high speed proximity communication with
the docking station and process a multiple process. Accord-
ing to various exemplary embodiments, in case where the
clectronic device 1s connected to the docking station and
thereafter the new process occurs by the electronic device,
the electronic device may seamlessly process the existing
process and the new process. Through this, various exem-
plary embodiments may more enhance the usability of the
clectronic device, and may make smooth interworking
among several devices, and extend the performance of the
clectronic device, and provide several functions in an
improved method.

Although the present disclosure has been described with
an exemplary embodiment, various changes and modifica-
tions may be suggested to one skilled 1n the art. It 1s intended
that the present disclosure encompass such changes and
modifications as fall within the scope of the appended
claims.

What 1s claimed 1s:

1. An electronic device comprising:

a first wireless communication interface configured to
establish a first connection with another electronic
device;

a second wireless communication interface configured to
establish a second connection with the other electronic
device; and

a processor operatively coupled with the first wireless
communication iterface and the second wireless com-
munication interface, the processor configured to:

establish, by the first wireless communication interface,
the first connection between the electronic device and
the other electronic device;

perform a data communication with the other electronic
device using the first connection;

obtain an interrupt while performing the data communi-
cation with the other electronic device using the first
connection;

in response to obtaining the interrupt, determine a profile
corresponding to the interrupt, wherein the profile 1s
configured to allocate a system resource to the data
communication:

in response to determining the profile, allocate the system
resource to the data communication 1n accordance with
the determined profile; and

perform the data communication with the other electronic
device using the allocated system resource.

2. The electronic device of claim 1, wherein the first
connection comprises a high speed close proximity commus-
nication, and wherein the second connection comprises one
or more wireless communications than the first connection.

3. The electronic device of claim 1, wherein the profile 1s
configured to allocate at least one of a communication
resource, a data transmission capacity, a data processing
scheme, or a system capacity to the data communication.

4. The electronic device of claim 3, wherein the processor
1s further configured to:
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in response to determining the profile, establish, by the
second wireless communication interface, the second
connection between the electronic device and the other
clectronic device 1n accordance with the determined
profile, wherein the first connection 1s independently
maintained from establishing the second connection;
and
perform the data communication with the other electronic
device using at least one of the first connection or the
second connection 1 accordance with a connection
state of the first connection.
5. The electronic device of claim 4, wherein the processor
1s further configured to,
when the first connection 1s disconnected during perform-
ing the data communication with the other electronic
device using the first connection,
perform the data communication with the other electronic
device using the second connection.
6. The electronic device of claim 3, wherein the processor
1s Turther configured to:
adjust data to meet the data transmission capacity corre-
sponding to the determined profile; and
perform the data communication, with the other electronic
device, using the adjusted data.
7. The electronic device of claim 3, wherein the processor
1s further configured to:
determine whether the interrupt occurs by another process
than a process associated with the data communication;
based on determiming that the interrupt occurs by the other
process, reallocate the system resource to the data
communication and the other process in accordance
with the determined profile; and
perform, using the reallocated system resource, at least
one of the data communication or the other process.
8. The electronic device of claim 7, wherein the processor
1s Turther configured to:
identily that the other process 1s ended during performing
the data communication using the reallocated system
resource;
in response to identilying, restore the system resource
reallocated to the other process for the data communi-
cation; and
continuously perform the data communication.
9. The electronic device of claim 8, wherein the processor
1s Turther configured to:
in response to obtaining the interrupt, store execution
information associated with the data communication
betfore reallocating the system resource; and
in response to ending the other process, restore the system
resource 1n accordance with the stored execution nfor-
mation.
10. The electronic device of claim 9, wherein the proces-
sor 1s further configured to:
confirm an identifier of the other electronic device 1n
response to ending the other process; and
initialize the first connection or resume the data commu-
nication with the other electronic device based on the
identifier of the other electronic device.
11. A method for operating 1n an electronic device, the
method comprising:
establishing, by a first wireless communication interface,
a first connection between the electronic device and
another electronic device;:
performing a data communication with the other elec-
tronic device using the first connection;
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obtaining an mterrupt while performing the data commu-
nication with the other electronic device using the first
connection;

in response to obtaining the interrupt, determining a

profile corresponding to the interrupt, wherein the
profile 1s configured to allocate a system resource to the
data communication;

in response to determining the profile, allocating the

system resource to the data communication 1n accor-
dance with the determined profile; and

perform the data communication with the other electronic

device using the allocated system resource.

12. The method of claim 11, wherein the first connection
comprises a high speed close proximity communication, and
wherein a second connection comprises one or more wire-
less communication than the first connection.

13. The method of claim 11, wherein the profile 1is
configured to allocate at least one of a communication
resource, a data transmission capacity, a data processing
scheme, or a system capacity to the data communication.

14. The method of claim 13, further comprising,

in response to determining the profile, establishing, by a

second wireless communication interface, a second
connection between the electronic device and the other
clectronic device i accordance with the determined
profile, wherein the first connection 1s independently
maintained from establishing the second connection,
and

performing the data commumnication with the other elec-

tronic device using at least one of the first connection
or the second connection 1n accordance with a connec-
tion state of the first connection.

15. The method of claim 14, further comprising,

when the first connection 1s disconnected during perform-

ing the data communication with the other electronic
device using the first connection,

perform the data communication with the other electronic

device using the second connection.
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16. The method of claim 13, further comprising adjusting

data to meet the data transmission capacity corresponding to
the determined profile, and

performing, using the adjusted date, the data communi-
cation with the other electronic device.

17. The method of claim 13, further comprising:

determining whether the interrupt occurs by another pro-
cess than a process associated with the data communi-
cation;

based on determiming that the interrupt occurs by the other
process, reallocating the system resource to the data
communication and the other process in accordance
with the determined profile; and

performing, using the reallocated system resource, at least
one of the data communication or the other process.

18. The method of claim 17, further comprising:

identifying that the other process 1s ended during per-
forming the data communication using the reallocated
system resource;

in response to the identification, restoring the system
resource reallocated to the other process for the data
communication; and

continuously perform the data communication.

19. The method of claim 18, further comprising:

in response to obtaining the interrupt, storing execution
information associated with the data communication
betfore reallocating the system resource,

in response to ending of the other process, restoring the
system resource 1n accordance with the stored execu-
tion 1nformation.

20. The method of claim 19, further comprising:

confirming an identifier of the other electronic device 1n
response to ending of the other process; and

imitializing the first connection or resuming the data
communication with the other electronic device based
on the i1dentifier of the other electronic device.
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